BCC, Fall 2011
Chem 1A - Final Exam Review

1.
Give the systematic name of each of the following compounds: 


(a) Ba(NO3)2:_________________________
(f) KH2PO4:__________________________


(b) CrCl3(6H2O:_______________________
(g) N2O5: ____________________________


(c) Na2Cr2O7:_______________________
(h) Pb(C2H3O2)2:_______________________


(d) H3PO4:_____________________________
(i) PCl3:______________________________


(e) Mg3N2:_____________________________
(j) H2S(aq):_____________________________

2.
Write the correct formula for each of the following compounds: 


(a) Acetic acid:________________
(f) Copper(II) sulfate pentahydrate: ____________

(b) Aluminum sulfate: __________________
(g) Iron(III) nitrate:____________

(c) Ammonium carbonate:______________
(g) Sulfuric acid: _____________

(d) Nitric acid: ____________ 
(h) Potassium hydrogen phosphate:_____________

(e) Sulfur hexafluoride:_____________
(i) Potassium permanganate:_______________
3.
Complete and balance the following equations: 


(a)   ___AgNO3(aq)  +  ___Na3PO4(aq)  (  __________  +  ____________;

(b)  ___H2SO4(aq)  +  ___KOH(aq)  (  _________  +   ___________


(c) ___CaCO3(s)  +  ___HCl(aq)  (  ________  +  _______  +  ________

4.
Balance the following reactions and write balanced total ionic and net ionic equations for each reaction:



(a)  ___AgNO3(aq)  +  ___Na3PO4(aq)  (  ___Ag3PO4(s)  +  ___NaNO3(aq)


(b)  ___Al(NO3)2(aq)  +  ___Na2CO3(aq)  (  ___Al2(CO3)3(s)  +  ___NaNO3(aq)
5.
How many grams of potassium hydrogen phthalate (formula = KHC8H4O4) are needed to prepare 250.0 mL of 0.2154 M solution? (Answer: 11.00 g)
6.
How many milliliters of 12 M HCl are required to prepare 6.0 L of 0.30 M HCl solution?

(Answer: 150 mL)

7.
Calculate the mass percent of nitrogen and phosphorus, respectively, in ammonium phosphate, (NH4)3PO4. (b) How many grams of nitrogen and phosphorus are available in 1.00 pound of ammonium phosphate? (Answer:  (a) 28.19% N and 20.78% P; (b) 128 g N and 94.3 g P)

8.
A 20.00-mL sample of vinegar is diluted to 100.0 mL with de-ionized water and then a 20.00-mL aliquot (portion) of the dilute vinegar is titrated with 0.2140 M NaOH solution. (a) If the titration requires 15.56 mL of the base to reach end-point, what is the molarity of acetic acid in dilute vinegar solution. (b) What is the molarity in the undiluted vinegar? (c) If the density of vinegar is 1.0 g/mL, what is the percentage (by mass) of acetic acid in the undiluted vinegar? Write a balanced equation for the reaction involved in this titration. (Answer: (a) 0.1665 M; (b) 0.8325 M; (b) 5.0%)

9.
A 0.275-gram sample of an alloy composed of copper and zinc is reacted with an excess of hydrochloric acid. The zinc reacts with hydrochloric acid to produce hydrogen gas according to the following equation:



  Zn(s)  +  2HCl(aq)  (  ZnCl2(aq)  +  H2(g) 


(a) If 86.0 mL of H2 gas is produced at 24.0oC and 738 torr, how many grams of zinc are present in the sample? (b) Calculate the composition (by mass percent) of the alloy. 

(R = 0.0821 L.atm/mol.K)  (Answer: (a) mass of Zn = 0.224 g; (b) 81.5% Zn and 18.5% Cu)

10.
A 5.00-L gas reaction chamber is charged with 25.0 atm of nitrogen gas and 75.0 atm of hydrogen gas at 200oC. Both gases react completely to form ammonia according to the following equation:




N2(g)  +  3H2(g)  (  2NH3(g) 


(a) How many moles of N2 and H2 gas, respectively, are initially present? 

(b) How many grams of NH3 are formed (at 100% yield) after the reaction has gone to completion? 

(c) What is the pressure of NH3 gas in the chamber at the end of the reaction at 200oC and when the temperature has been cooled down to 25oC?  

(Answer: (a)  3.22 mol N2; 9.66 mol H2;  (b) 110. g NH3; (c) 50.0 atm at 200oC and 31.5 atm at 25oC) 

11.
(a) Calculate the enthalpy change (Hrxn) for the following reaction:




C3H8(g)  +  5 O2(g)   (  3CO2(g)  +  4H2O(g);



[Hof (kJ/mol):  C3H8 = -104;   CO2(g) = -394;    H2O(g) = -242]


(b) How many grams of propane gas (C3H8) must be burned to provide enough energy to heat 454 g of water from 22.0oC to 100.0oC? (specific heat of water = 4.184 J/g.oC)
 

(Answer: (a) -2046 kJ;  (b) 3.19 g)

12.
A 50.0-gram sample of metal at 98.0oC is dropped into 100.0 g of water at 25.0oC. The water temperature rises to 32.1oC. Calculate the specific heat of metal. Assume that heat absorbed by calorimeter and heat lost to the surroundings is negligible. (Specific heat of water = 4.184 J/g.oC)


(Answer: specific heat of metal = 0.902 J/g.oC)
13. 
Name the primary intermolecular forces in the liquid state of the following substances:


(a) HCl:_______________________;
(e) SF6:__________________________


(b) CO:______________________;
(f) N2H4 :_________________________


(c) CH3OH:_____________________;
(g) SiF4:__________________________


(d) C6H6:_____________________;
(h) HOCH2CH2OH:______________________
14.
List the following compounds in order of increasing vapor pressure:



(a) CH4, CH3F, CF4, CCl4, SiF4;



(b) HF, HCl, HBr, HI;



(c) H2O, CH3OH, CH3CH2OH, HOCH2CH2OH;

15.
Rank the following compounds in order of increasing boiling points:



(a)  CH4, CH3F, CF4, CCl4, SiF4;



(b)  HF, HCl, HBr, HI;



(c)  H2O, CH3OH, CH3CH2OH, HOCH2CH2OH;

16. 
25.0 g of ice at 0.0oC is added to 100.0 g of warm water at 35oC in a styrofoam cup calorimeter. If the specific heat capacity of water is 4.184 J/g.oC and the enthalpy of fusion of ice is 6.02 kJ/mol, calculate the final temperature of the mixture? (Answer: water at 12.0oC)

17. 
The boiling point of water is 100.oC when the external pressure is 1.00 atm. What pressure should be applied to raise the boiling point to 120.oC? Assume that the average enthalpy of vaporization of water in this temperature range is 40.0 kJ/mol. (R = 8.314 J/mol.K)  (Answer: 1.92 atm)

18.
X-rays of wavelength 2.55 A (255 pm) were used to analyze a crystal. The angle of first order diffraction (n = 1 in Bragg equation) was 18.37 degrees. What is the spacing between crystal planes. 

(Answer: d = 404.6 pm)

19. 
Tungsten crystallizes in a body-centered cubic arrangement and the measurement of each side of the unit cell is 321 pm long. Calculate the atomic radius and the density of tungsten. (Atomic mass of tungsten = 183.85 u; 1 u = 1.66 x 10-24 g;  1 pm = 10-10 cm) 


(Answer: atomic radius = 139 pm; density = 18.4 g/cm3)

20. 
Calcium metal forms a cubic closest-packed lattice unit cell and with an edge length of 549 pm. 

(a) What is the atomic radius of calcium? (b) Calculate the density of calcium metal. 

(1 u = 1.6605 x 10-24 g; 1 pm = 10-10 cm)  (Answer: (a) atomic radius = 194 pm; density = 1.61 g/cm3)

21.
If the solubility of KNO3 is 28 g per 100 g of water at 20oC, what is its solubility in 225 g of water at the same temperature? (b) What percentage (by mass) of KNO3 is present in a saturated solution of KNO3 at 20oC? (c) Calculate the molality of saturated solution of KNO3 at 20oC.


(Answer: (a) 63 g;  (b) 22%;  (c) molality = 2.8 m)

22.
The Henry’s law constant for O2 gas in fresh water at 20oC is 1.3 x 10-3 mol/L-atm. (a) Calculate the concentration of O2 in a fresh water lake at 20oC when the partial pressure of oxygen over the water is 0.21 atm. (b) What is the concentration of O2 in ppm? (Assume the density of water = 1.0 g/mL)


(Answer: (a) 2.8 x 10-4 mol/L;  (b) 9.0 ppm)

23.
Benzene (C6H6) and toluene (C7H8) form an ideal solution. Suppose that a mixture is composed of 250. g of benzene and 250. g of toluene. (a) Calculate the mole fraction of benzene and toluene in the mixture. (b) Calculate the partial vapor pressure of benzene and toluene, and the total vapor pressure above the solution at 25oC? (c) What is the mole fraction of benzene and toluene in the vapor at 25oC? The vapor pressure of pure benzene and toluene at 25oC are 95.1 torr and 28.4 torr, respectively.  (Answer. XC6H6 = 0.541; XC7H8 = 0.459; PC6H6 = 51.4 torr; PC7H8 = 13.0 torr; PT = 64.4 torr;  YC6H6 = 0.798; YC7H8 = 0.202) 

24.
 A 0.638-g sample of an organic compound is dissolved in 20.0 mL of cyclohexane (density = 0.779 g/mL) and the freezing point of the solution is determined to be 2.40oC. (a) If the freezing point of pure cyclohexane is 7.00oC, how many moles of the compound were present in the solution? (b) Calculate the molar mass of the compound. (Kf = 20.5oC/m)  (c) If the empirical formula is CH, calculate the molecular formula of the compound. {Answer: (a) 0.00350 mol; (b) 182 g/mol; (c) C14H14}
25.
The osmotic pressure of a polymer solution in carbon tetrachloride was found to be 33.8 torr at 20oC. If the solution contains 0.523 g polymer in 50.0 mL solution, calculate the molar mass of the polymer.


(R = 62.36 L.torr/mol.K)  (Answer: 5650 g/mol)
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