1. Find the number of moles in 25.0 grams of each of the following:
a. Ni
Number of moles = mass of Ni/ Molar Mass of Ni
Molar Mass of Ni = 58.693 g/mol
Number of moles in 25.0 g of Ni = 
                    = 0.426 moles
b. C6H6	
Molar Mass of C6H6  = (6x Molar Mass of Carbon) + (6xMolar Mass of Hydrogen)
                                     =(6x12.01)+(6x1.01) g
                                     = 78.11 g
Number of moles in 25.0 g of C6H6= 	
                                   = 0.320 moles
c. Ca(OH)2
Molar Mass of  Ca(OH)2= 40.08 + 2(43.19+1.010
                                         = 74.09 g/mol
Number of moles in 25.0 g of Ca(OH)2= 
                                                                     = 0.337 moles
2. Find the mass of 0.750 moles of each of the following:
	a.	Br2	
                                  Molar Mass of Br2 = (2x79.90)
                                                      = 159.81 g/mol
                        Mass of 0.750 moles of Br2 = no of moles x Molar Mass of Br2
                                                                     = 0.750 mol x 159.81 g/mol	
                                                                                                        = 119.86 g	
            b.	P4O10		
		Molar Mass of P4O10 = (4x30.97) + (10x16)	
                                                            = 283.89 g/mol
		Mass of 0.750 moles of P4O10 = 0.750 mol x 283.89 g/mol
						   = 212.92 g
d. Cu2S
Molar Mass of Cu2S = (2x63.55) +32.06
		          = 159.16 g/mol
Mass of 0.750 moles of Cu2S = 0.750 molx 159.16 g/mol
				= 119.37 g
3. Find the number of particles in 35.0 grams of each of the following:
a. Ag
1 mole = 6.022x1023 particles
Molar Mass of Ag = 107.87 g/mol
Number of moles in 35.0 g = 		
			= 0.324 mol
No of particles in 0.324 moles = 0.324 x 6.022x1023 particles
 				= 1.954x1023 particles	
b. CF4	
1 mole = 6.022x1023 particles
Molar Mass of CF4 = 12.01+ (4x19.00)
                                = 88.01 g/mol
Number of particles in 35.0 grams of CF4 = 	x 6.022x1023 particles/mol
                                                                    = 2.395x1023 particles
       
c. C6H12O6
Molar Mass of C6H12O6 = {(6x12.01) + (12x1.01) + (6x16)} g/mol
                                        = 180.16 g/mol

Number of particles in 35.0 grams of C6H12O6 =	x 6.022x1023
						= 1.168 x 1023 particles


4. Find the mass of 4.52 x 1023 particles of each of the following:
	a.	N2		
		Molar Mass of N2 = 28.01 g/mol
1 mole = 6.022x1023 particles
Mass in 4.52 x 1023 particles of N2 = 	x 28.01 g/mol
                                                        = 21.02 g

b.	Li3N	
	Molar Mass of Li3N= (3x6.94) + 14.01 
			 	= 34.83 g/mol	
Mass in 4.52 x 1023 particles of Li3N = 	x 38.83 g/mol
						= 29.15 g
d. H2SO4
Molar Mass of H2SO4= (2x1.01) + (32.06) + (4x15.998) g/mol
			98.08 g/mol


Mass in 4.52 x 1023 particles of H2SO4
 = 	x 98.08 g/mol
= 73.62 g

5. Determine the % composition of the following compounds:
	a.	MgCl2		


		Mass % of X =   x
		Molar Mass of MgCl2 = 95.21 g/mol
		Atomic mass of Mg = 24.30 g/mol
		Atomic Mass of Cl = 35.45 g/mol
		% composition of Mg =  x 100%
					= 25.53%
		% composition of Cl2 =  x 100% 
					= 74.47%
b.	SiO2	
		Molar Mass of SiO2 = 60.08 g/mol
		Atomic mass of Si = 28.085 g/mol
		Atomic mass of O = 15.998 g/mol
		% composition of Si =  x 100%
					= 46.75%
		% composition of O2 =  x 100% 
					= 53.25%
		
c.	(NH4)2S
	
Molar Mass of (NH4)2S = 68.14 g/mol
		Atomic mass of N = 14.01 g/mol
		Atomic mass of H = 1.01 g/mol
		Atomic mass of S = 32.06 g/mol
		Molar Mass of NH4 =
		% composition of (N) 2 =  x 100%
					= 41.11%
		% composition of (H4)2 =  x 100% 
					= 11.83%
		% composition of S =  x 100% 
					= 47.06%
6. Determine the empirical and molecular formula of the following:
	a.	caffeine, 49.48%C; 5.19%H, 28.85%N and 16.48%O; Molar mass = 194.2.
		
	
	C
	H
	N
	O

	% composition
	49.48
	5.19
	28.85
	16.48

	Mass 
	0.4948 x194.2
= 94.090 
	0.0519x194.2=10.079
	0.2885x194.2 = 56.027
	0.1648x194.2 = 32.00

	Atomic Mass (g/mol)
	12.01
	1.01
	14.01
	15.999

	No of moles ( 
	7.83
	9.979
	3.999
	2.000

	Rounding off to the nearest whole No
	8
	10
	4
	2

	Divide by 2
	4
	5
	2
	1



Empirical Formula C4H5N2O
Molar Mass using Empirical Formula = (4x12.01) + (5x1.01) + (2x14.01) + (15.999)
                                                                 = 97.109 
Molar mass = 194.2
Ratio between the two values = 194.2/97.109 = 1.9999 Round off to nearest whole number
                                                                          =2

Molecular Formula= 2(C4H5N2O) = C8H10N4O2

b.	octane, 85.7%C and 14.3%H; Molar mass = 112.
	
	
	C
	H

	% composition
	85.7
	14.3

	Mass
	0.857x112 =95.984
	0.143x112 =16.016

	Atomic Mass
	12.01
	1.01

	No of moles
	7.992
	15.857

	Round off to nearest whole no
	8
	16

	Divide through by 8
	1
	2



Empirical Formula = CH2
Molar Mass using the empirical formula = 12.01 + (1.01x2)
                                                                  = 14.02
Molar Mass = 112 
Ratio between the two values = 112/14.02
                                                = 7.9888 (round off to nearest whole no)
                                                = 8
Molecular formula = 8(CH2) = C8H16

c.	an oxide of phosphorous, 43.7%P and 56.3%O; Molar mass = 284.

		
	
	P
	O

	% composition
	43.7
	56.3

	Mass
	0.437x284 =124.108
	10.563x284 =159.892

	Atomic Mass
	30.97
	15.999

	No of moles
	4.007
	9.994

	Round off to nearest whole no
	4
	10

	Divide through by 2
	2
	5



Empirical Formula = P2O5
Molar Mass using the empirical formula = (2x30.97) + (5x15.999)
                                                                  = 141.935
Molar Mass = 284 
Ratio between the two values = 284/141.935
                                                = 2.0009 (round off to nearest whole no)
                                                = 2
Molecular formula = 2(P2O5) = P4O10
7. How many moles of O2 react with or are produced by 6.75 moles of the first reactant shown in each balanced equation?
	a.	2C2H6 + 7O2                4CO2 + 6H2O
		mole ratio 2:7
		Moles of O2 that react =  x 6.75 moles = 23.63 moles

	b.	2KClO3                2KCl + 3O2
	Mole ratio 2:3
	Moles of O2 produced =  x 6.75 moles = 10.13 moles

	c.	4Fe  +  3O2                2Fe2O3
	mole ratio 4:3
Moles of O2 that react =  x 6.75 moles = 5.06 moles
8. How many grams of the second reactant is needed to react with 20.0 grams of the first reactant in each balanced equation?
	a.	P4 +  6Cl2               4PCl3 
		mole ratio of reactants 1:6
		No of moles of first reactant = mass of the reactant / molar mass
						= 20/ 123.88
						= 0.16 moles
 		No of moles of O2 = 6x0.16 = 0.96 moles
		Grams of second reactant = 0.96 x molar mass of Cl2
					      = 0.96x70.90
					=68.06 g

	
	b.	P4O10  +  6H2O                4H3PO4
		Mole ratio 1:6
		No of moles of first reactant = 20/283.89
						= 0.07 moles
		No of moles of second reactant = 0.07x6 = 0.42 moles
		Mass of second reactant = 0.42 x molar mass of H2O
                                                               =0.42 x18.02
					   = 7.57 g

	c.	Fe2O3  + 3CO                2Fe  +  3CO2
		Mole ratio 1:3
		No of moles of first reactant = 20/ molar mass of Fe2O3
					          = 20/159.69
					          = 0.125 moles
		No of moles of second reactant = 3x0.125 = 0.375 moles
		Mass of second reactant = 0.375 x Molar mass of CO
					    = 0.375x28.01
					     = 10.50 g
9. Using the three balanced equations below, do 9.a through 9.d for each: 
P4  +  6Cl2 4PCl3              
a. How many grams of the first product can be produced from 20.0 grams of the first reactant and 20.0 grams of the second reactant?  
Mole ration1:6:4
[bookmark: _GoBack]Mass of 1 mole of P4 123.90 g/mol
20 grams of P4 = 20/123.90 = 0.16 moles
Mass of 1 mole of Cl2= 70.90 g/mol
20 grams of Cl2 = 20/70.90 = 0.28 moles
From the mole ratio 6 moles of Cl2 react with 1 mole of P4 to produce 4 moles of PCl3
If 0.16 moles of P4 reacted, it will require 0.96 moles (0.16x6) of Cl2. From the given 20 g, we have only 0.28 moles of Cl2
Since only 0.28 moles of Cl2 are available, we need 0.05 moles (0.28/6) of P4 for a complete reaction. 
Number of moles of product = 0.05x4 = 0.2 moles
Mass of the product = no of moles x Molar mass
			      = 0.2 x 137.33
			       = 27.47 g
b. Which reactant is the limiting reactant?
Cl2 is the limiting reactant.
c. How many grams of the excess reactant are reacted?
No of moles of P4 that reacted= 0.05
Mass of the P4 that reacted = 0.05 x molar mass of P4
                                             = 0.05x123.90
                                              = 6.20 g
d. How many grams of the excess reactant are left unreacted?
Unreacted P4 = 20-6.20 
                       = 13.80 g
          
   P4O10  +  6H2O  4H3PO4         
a. How many grams of the first product can be produced from 20.0 grams of the first reactant and 20.0 grams of the second reactant?  
Mole ration1:6:4
Mass of 1 mole of P4O10  = 283.89 g/mol
20 grams of P4O10 = 20/283.89 = 0.07 moles
Mass of 1 mole of H2O= 18.02 g/mol
20 grams of Cl2 = 20/18.02 = 1.11 moles
From the mole ratio 1 mole of P4O10 react with 6 moles of H2O to produce 4 moles of H3PO4
If 0.07 moles of P4O10 reacted, it will require 0.42 moles (0.07x6) of H2O. From the given 20 g, we have 1.11 moles of H2O
Since only 0.07 moles of P4O10are available, we need 0.42moles of H2O for a complete reaction. 
Number of moles of product = 0.07x4 = 0.28 moles
Mass of the product = no of moles x Molar mass of H3PO4
			      = 0.28 x 98
			       = 27.44 g
b. Which reactant is the limiting reactant?
P4O10
c. How many grams of the excess reactant are reacted?
Mass of H2O that reacted = 0.42 moles x molar mass of H2O
                                          = 0.42x 18.02
                                           = 7.57g
d. How many grams of the excess reactant are left unreacted?
Unreacted H2O; 20-7.57 = 12.43 g
 
Fe2O3  +  3CO 2Fe  +  3CO2
a. How many grams of the first product can be produced from 20.0 grams of the first reactant and 20.0 grams of the second reactant?  
Mole ration1:3:2:3
Mass of 1 mole of Fe2O3  = 159.69 g/mol
20 grams of Fe2O3 = 20/159.69 = 0.13 moles
Mass of 1 mole of CO= 28.01 g/mol
20 grams of CO = 20/28.01 = 0.71 moles
From the mole ratio 1 mole of Fe2O3 react with 3 moles of CO to produce 2 moles of Fe and 3 moles of CO2
If 0.13 moles of Fe2O3 reacted, it will require 0.39 moles (0.13x3) of CO. From the given 20 g, we have 0.71 moles of CO
Since only 0.71 moles of CO are available, we only need 0.39 moles of CO for a complete reaction. 
Number of moles of first product = 0.13x2 = 0.26 moles
Mass of the product = no of moles x Molar mass of Fe
			      = 0.26 x 55.85
			       = 14.52 g

b. Which reactant is the limiting reactant?
Fe
c. How many grams of the excess reactant are reacted?
Mass of moles of CO that reacted = no of moles x Malar Mass of CO
                                                        = 0.39x28.01
                                                         = 10.92 g
                                                       
d. How many grams of the excess reactant are left unreacted?
Unreacted CO = 20-10.92 = 9.08 g
10. A student carried out the reaction shown by reacting 10.0g P4 with excess Cl2 and obtained 35.0g of PCl3.  		P4  +  6Cl2              4PCl3
a. What is the theoretical yield of PCl3?
no of moles of P4 = 10.g/ molar mass of P4
			= 10/ 123.88
                              = 0.08 moles
From the mole ratio, 0.08 moles of P4 should produce 0.32 moles (0.08x4) of PCl3
 Theoretical mass of PCl3 produced = 0.32 x molar mass of PCl3
                                                          = 0.32 x 137.33
                                                           = 43.95 g
b. Calculate the % yield of PCl3.	

% yield =   x 100%
              =  x 100%
               = 79.64%
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