Honors Chemistry Worksheet – Solution Stoichiometry
Solve the following stoichiometry problems accounting for all units, labels, significant figures, equations, and work. Use dimensional analysis format.

1. How many grams for silver chromate will precipitate when 100.0 mL of 0.400 M silver nitrate solution is added to potassium chromate?

2. What volume of a 0.455 M hydrochloric acid solutions is required to neutralize 25.00 mL of a 0.800 M sodium hydroxide solution?

3. If 30.0 mL of a 0.299 M sodium hydroxide solution are added to 50.0 mL of a 0.950 M cupric sulfate solution, what mass of the precipitate will form?

4. What volume of 0.455 M silver nitrate solution is required to precipitate all of the bromide ions in 40.00 mL of a 0.120 M strontium bromide solution?

5. What volume of 2.50 M hydrobromic acid solution will be consumed in reacting with 30.00 g of aluminum metal?

6. Calculate the mass of silver chloride formed when 85.00 mL of a 0.500 M silver nitrate solution is added to 0.100 L of 0.250 M calcium chloride solution.

7. Calculate the volume of a 1.5 M sodium hydroxide solution needed to completely react with 7.50 grams of acetic acid.

8. What volume of 2.50 M nitric acid is needed to react with 350.0 grams of silver metal if some of the products include nitrogen monoxide and water.

9. What is the mass of each product when 33.50 mL of a 1.85 M sodium carbonate solution reacts with 41.05 mL of a 1.46 M ferric chloride solution?

10. What volume in cm3 of a 1.6 M potassium phosphate solution is required to react with a solution containing 3.44 x 1024 formula units of nickel(II) chlorate?

11. What mass of precipitate forms when 55.0 mL of a 0.400 m barium nitrate solution are mixed with 28.0 mL of a 0.800 M potassium sulfate solution?


Honors Chemistry Worksheet – Solution Stoichiometry		KEY
Solve the following stoichiometry problems accounting for all units, labels, significant figures, equations, and work. Use dimensional analysis format.

1. How many grams for silver chromate will precipitate when 100.0 mL of 0.400 M silver nitrate solution is added to potassium chromate?

2 AgNO3(aq)    +    K2CrO4(aq)    ---------->    2 KNO3(aq)    +    Ag2CrO4(s)

100.0 mL sol’n x  10-3 L sol’n   x    0.400 mol AgNO3  x  1 mol Ag2CrO4  x 
			1 mL sol’n		1 L sol’n		     2 mol AgNO3


	X    331.73 g Ag2CrO4    = 6.63 g Ag2CrO4 
		1 mol Ag2CrO4

2. What volume of a 0.455 M hydrochloric acid solutions is required to neutralize 25.00 mL of a 0.800 M sodium hydroxide solution?

3. If 30.0 mL of a 0.299 M sodium hydroxide solution are added to 50.0 mL of a 0.950 M cupric sulfate solution, what mass of the precipitate will form?

2 NaOH(aq)    +    CuSO4(aq)   --------->    Cu(OH)2(s)   +  2 Na2SO4(aq)

30.0 mL sol’n x  103- L sol’n   x    0.299 mol NaOH   x    1 mol CuSO4  
			1 mL sol’n         1 L sol’n		     2 mol NaOH

	=  0.004 48 moles CuSO4  - am’t needed for complete reaction


50.0 mL sol’n x  103- L sol’n   x    0.950 mol CuSO4   =  0.047 5 mol SuSO4
			1 mL sol’n         1 L sol’n           Available for rx

The sodium hydroxide is the limiting reactant.

30.0 mL sol’n x  103- L sol’n   x    0.299 mol NaOH   x    1 mol Cu(OH)2    
			1 mL sol’n         1 L sol’n		     2 mol NaOH

	X    97.57 g Cu(OH)2    =  0.438 g Cu(OH)2
		 1 mol Cu(OH)2  

4. What volume of 0.455 M silver nitrate solution is required to precipitate all of the bromide ions in 40.00 mL of a 0.120 M strontium bromide solution?

AgNO3(aq)  -------->    Ag+(aq)     +    NO3-(aq)

SrBr2(aq)  ----------->     Sr+2(aq)     +     2 Br-(aq)

Ag+(aq)     +     Br-(aq)    ---------->     AgBr(s)

40.00 mL sol’n x  103- L sol’n   x    0.120 mol SrBr2   x    2 mol Br-    
			1 mL sol’n           1 L sol’n		     1 mol SrBr2

	x    1 mol Ag+  x   1 mol AgNO3    x     1 L sol’n         x   1 mL sol’n
	     1 mol Br-      1 mol Ag+            0.455 mol AgNO3      10-3 L sol’n

[bookmark: _GoBack]	=  21.1 mL sol’n


5. What volume of 2.50 M hydrobromic acid solution will be consumed in reacting with 30.00 g of aluminum metal?

2 Al(s)   +   6 HBr(aq)    -------->    2 AlBr3(aq)     +    3 H2(g)

30.00 g Al  x   1 mol Al   x    6 mol HBr   x    1 L sol’n    =  1.33 L sol’n
		    26.98 g Al     2 mol Al           2.50 mol HBr

6. Calculate the mass of silver chloride formed when 85.00 mL of a 0.500 M silver nitrate solution is added to 0.100 L of 0.250 M calcium chloride solution.

7. Calculate the volume of a 1.5 M sodium hydroxide solution needed to completely react with 7.50 grams of acetic acid.

NaOH(aq)    +    HC2H3O2(aq)     -------->     NaC2H3O2(aq)     +    H2O(l)
				    Balanced as written

7.50 g HC2H3O2  x    1 mol HC2H3O2   x    1 mol NaOH   x    1 L sol’n
		          60.06 g HC2H3O2      1 mol HC2H3O2      1.5 mol NaOH

	X    1 mL sol’n   =  83.3 mL sol’n
	     103- L sol’n


8. What volume of 2.50 M nitric acid is needed to react with 350.0 grams of silver metal if some of the products include nitrogen monoxide and water.

9. What is the mass of each product when 33.50 mL of a 1.85 M sodium carbonate solution reacts with 41.05 mL of a 1.46 M ferric chloride solution?

3 Na2CO3(aq)    +   2 FeCl3(aq)   ---------->    2 Fe2(CO3)3(s)    +    6 NaCl(aq)

33.50 mL sol’n x  10-3 L sol’n   x   1.85 mol Na2CO3  x   2 mol FeCl3  =   	      
      1 mL sol’n            1 L sol’n            3 mol Na2CO3

	=  0.041 3 mol FeCl3  (needed for complete rx’n)


41.05 mL sol’n x  10-3 L sol’n   x   1.46 mol FeCl3  =  0.059 9 mol FeCl3 
  		      1 mL sol’n            1 L sol’n           (available)       

Since 0.041 3 mol FeCl3 are needed by the Na2CO3 and there are 0.059 9 mol FeCl3 available, sodium carbonate limits the reaction.

33.50 mL sol’n x  10-3 L sol’n   x   1.85 mol Na2CO3  x   2 mol Fe2(CO3)3    	      
      1 mL sol’n            1 L sol’n            3 mol Na2CO3

	x   291.72 g Fe2(CO3)3    =  12.1 g Fe2(CO3)3
	    1 mol Fe2(CO3)2
    
33.50 mL sol’n x  10-3 L sol’n   x   1.85 mol Na2CO3  x   6 mol NaCl    	      
      1 mL sol’n            1 L sol’n            3 mol Na2CO3

	x    58.44 g NaCl    =  7.24 g NaCl
	     1 mol NaCl

10. What volume in cm3 of a 1.6 M potassium phosphate solution is required to react with a solution containing 3.44 x 1024 formula units of nickel(II) chlorate?

2 K3PO4(aq)   +  3 Ni(ClO3)2(aq)   -------->   Ni3(PO4)2(s)    +   6 KClO3(aq)

3.44 x 1024 f.u. Ni(ClO3)2  x        1 mol Ni(ClO3)2         x   2 mol K3PO4 
					6.022 x 1023 f.u. Ni(ClO3)2     3 mol Ni(ClO3)2

	x     1 L sol’n      x    1 mL sol’n   x     1 cm3 sol’n   =  2,380 mL sol’n
	    1.6 mol K3PO4       10-3 L sol’n        1 mL sol’n

11. What mass of precipitate forms when 55.0 mL of a 0.400 m barium nitrate solution are mixed with 28.0 mL of a 0.800 M potassium sulfate solution?

Ba(NO3)2(aq)   +   K2SO4(aq)  --------->   BaSO4(s)   +   2 KNO3(aq)

55.0 mL sol’n x  10-3 L sol’n   x   0.400 mol Ba(NO3)2  x  1 mol K2SO4  =   	      
      1 mL sol’n            1 L sol’n            1 mol Na2CO3

	=  0.022 0 mol K2SO4  (needed for complete rx’n)


28.0 mL sol’n x  10-3 L sol’n   x   0.800 mol K2SO4  =  0.022 4 mol K2SO4 
  		      1 mL sol’n            1 L sol’n           (available)       

Since 0.022 0 mol K2SO4 are needed by the Ba(NO3)2 and there are 0.022 4 mol K2SO4 available, barium nitrate limits the reaction.


55.0 mL sol’n x  10-3 L sol’n   x   0.400 mol Ba(NO3)2  x  1 mol BaSO4     	      
      1 mL sol’n            1 L sol’n              1 mol Na2CO3


x    233.43 g BaSO4    = 5.14 g BaSO4  
			1 mol BaSO4
