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Worksheet 11 Notes (A little review)




Dr. Richard L Nafshun
1.
Write the ions which exist when sodium sulfate dissolves in water.  Show the equation for its dissociation.


Na2SO4 (s) → 2 Na+ (aq) + SO42- (aq)

2.
Write the net ionic equation for the reaction when solutions of potassium hydroxide and iron(III) chloride are mixed.


Unbalanced full reaction:
KOH (aq) + FeCl3 (aq) → K+ (aq) + Cl- (aq) + Fe(OH)3 (s)


Balanced Net Ionic Equation:
Fe3+ (aq) + 3 OH- (aq) → Fe(OH)3 (s)

3.
Write out a balanced equation for an acid-base reaction which involves LiOH.


HCl (aq) + LiOH (aq) → LiCl (aq) + H2O (l)


acid
       base
      salt

water

4.
What is the concentration of sulfate ions in a 3.0 M solution of CaSO4?


CaSO4 (aq) → Ca2+ (aq) + SO42- (aq)


3.00 M CaSO4  (aq) 
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5.
What is the concentration of nitrate ions in a 3.0 M solution of Al(NO3)3?


3.00 M Al(NO3)3 (aq) 
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6.
What volume of 2.0M KOH is required to titrate 45.0 mL 1.0M HNO3?


HNO3 (aq) + KOH (aq) → KNO3 (aq) + H2O (l)


At the equivalence point, molesKOH = molesHNO3

MKOHVKOH = MHNO3VHNO3

(2.0 M)(VKOH) = (1.0 M)(45.0 mL)


VKOH = 22.5 mL

7.
What is 0.833 atm in Torr?  In mmHg?


1 atm = 76- mm Hg = 760 Torr


0.833 atm 
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 = 633 Torr = 633 mm Hg

8.
If a 2.0-L balloon at STP floats a mile into the sky at 0.110 atm and -55 °C, what is its final volume?


PV = nRT


PV/nT = R = constant
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n is a constant
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V2 = 14.5 L 

9.
When 4.32 mol oxygen gas combines with hydrogen gas, what volume of water vapor is 


formed?  (Assume STP).


2 H2 (g) + O2 (g) → 2 H2O (g)


Step 1:  Using the balanced chemical equation, determine the moles of steam produced from the moles of oxygen that will be consumed:


4.32 mol O2 (g) 
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 = 8.64 mol H2O (g)


Step 2:  Using our equation of state (PV = nRT), determine the volume of steam from the other data (moles, pressure, temperature):


PV = nRT
V = nRT/P = (8.64 mol)(0.0821 L·atm/mol·K)(273 K)/(1.00 atm)


V = 194 L

10
What is the mass of a 2.5-L helium balloon at STP (discounting balloon materials)?

Use our equation of state (PV = nRT) to determine amount:

PV = nRT
n = PV/RT
n = (1.0 atm)(2.5 L)/(0.0821 L·atm/mol·K)(273 K)

n = 0.112 moles He (g)

mass He (g) = (moles)(g/mol) = (0.112 moles)(4.0 g/mol) = 0.45 grams SF6 (g)

11.
When oxygen combines with copper to form copper(II) oxide, what volume of oxygen gas is required to produce 50.0 g CuO?  (Assume STP)


2 Cu (s) + O2 (g) → 2 CuO (s)


50.0 g CuO 
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 = 0.6285 mole CuO


0.6285 mole CuO 
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 = 0.314 mole O2

PV = nRT
V = nRT/P = (0. 314 mol)(0.0821 L·atm/mol·K)(273 K)/(1.00 atm)


V = 7.04 L

12.
The pressure inside a pop can is 1.10 atm.  If the partial pressure of carbon dioxide in the can is 0.20 atm, what percent of the gas inside the can is carbon dioxide?


Fraction of CO2 (g) = part/whole = 0.20 atm/1.10 atm = 0.18 = 18%

13.
A system gains 20.4 J of internal energy while doing 30.0 J of work.  Does heat enter or escape from the system?  How much heat?


E = q + w

+20.4 J = (q) + (-30.0 J)

q = +50.4 J

The system took in 50.4 J of heat and did 30.0 J of work (so the net increase in internal energy is +20.4 J.

14.
The specific heat of water is 4.184 J/g·°C.  How much energy does it take to heat a cup of water (242 g) from room temperature (21.0°C) to its boiling point?


q  = mcΔT = (242 g)(4.184 J/g·°C)(100.0 °C – 21.0 °C) = 1013 J or 1.01 kJ

15.
Write the equation which expresses the standard heat of formation for (solid) ammonium acetate.


2 C (graphite) + 7/2 H2 (g) + O2 (g) + ½ N2 (g) → NH4CH3COO (s)

16.
What is H° for the reaction of ammonia with water to form ammonium hydroxide? (You may use Table 6.2)


NH3 (g) + H2O (l) → NH4OH (aq)

[The text does not provide thermodynamic values for NH4OH (aq)].  Instead, please see Example 6.7—Page 263 for a comparable problem.

17.
How much heat is given off when 45.0 mL 1.0M HNO3 reacts with potassium hydroxide as in #6 above?


HNO3 (aq) + KOH (aq) → KNO3 (aq) + H2O (l)

[The text does not provide required thermodynamic values].  Instead, please see Example 6.7—Page 263 for a comparable problem.
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