1. Merchants usually sell small nuts, washers, and bolts by weight (like jelly beans!) rather than by individually counting the items. Suppose a particular type of washer weighs 0.122 g on the average. What would 107 such washers weigh?
If 1 washer weighs 0.122g
107 washers will weigh?
=
= 13.054g
How many washers would there be in 114 g of washers?
			0.122g is the mass of 1 washer
			114g contains how many washers?
			=
			= 934 Washers

2. A particularly small laboratory cork weighs 1.82 g, whereas a rubber lab stopper of the same size weighs 4.34 g. How many corks would there be in 516 g of such corks?
1.82g is the weight of 1 cork
516g will be the weight of how many corks?
	= 
	= 283.52g


 How many rubber stoppers would there be in 516 g of similar stoppers?
	4.34g is the weight of 1 rubber stopper
	516g will be the weight of how many rubber stoppers?
	= 
	= 119g
How many grams of rubber stoppers would be needed to contain the same number of stoppers as there are corks in 1.13 kg of corks?
= ×1 cork
= 620 corks
=
= 5.2 grams
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3)Using the average atomic masses for each of the following elements, calculate the mass, in amu, of each of the following samples.

(a) 269 atoms of Li
 amu
mass = 
=3.1005 × 10-21g
1g = 6.023 × 1023 amu
3.1005 × 10-21g=?
= 3.1005 × 10-21g × 6.023 × 1023
=1867.13 amu

(b) 1 million C atoms
= 
=1.9945 × 10-17 g
= (1.9945 × 10-17 g) × (6.023 × 1023)
=1.201 × 10-11 amu

(c) 8 ✕ 1025 sodium atoms
Mass in amu = no. atom × atomic mass
		=8 ×1025 × 22.98977
		=1.8392 × 1027 amu

(d) 2 atoms of cadmium
Mass in amu = no. atom × atomic mass
		= 2 ×112.41
		= 224.82 amu

(e) 6.003 ✕ 1023 atoms of mercury
Mass in amu = no. atom × atomic mass
		= 6.003 ✕ 1023 × 200.59
		= 1.2041 × 1026 amu

4.What is the mass, in amu, of an average lithium atom?
Mass in amu = no. atom × atomic mass
		= 1  6.941
		= 6.941amu

What would 107 lithium atoms weigh?
Mass = 107 ×6.941 
	= 742.6877amu 

How many lithium atoms are contained in a sample of lithium that has a mass of 118.00 amu?
 Atoms = 
	=  
	= 17 atoms

5How many atoms are present in 19.24 g of fluorine atoms?
Atoms = × Avogadro’s constant
Atoms = ×6.022 × 1023
	 = 6.09858 × 1023 atoms

6. Suppose you have a sample of sodium weighing 11.37 g. How many atoms of sodium are present in the sample?
 Atoms = × Avogadro’s constant
Atoms = ×6.022 × 1023
= 2.9783 × 1023 atoms

What mass of potassium would you need to have the same number of potassium atoms as there are sodium atoms in the sample of sodium?
mass =
mass =
	= 19.3368g

7.What mass of hydrogen contains the same number of atoms as 8.48 g of nitrogen?
Atoms of nitrogen = × Avogadro’s constant 
			= 
			= 3.64587 ×  atoms
No. of atoms of N= No. of atoms of H
Mass =
	= 
	= 0.61025g

8.What mass of cobalt contains the same number of atoms as 55.0 g fluorine?
No. of Atoms of flourine = × Avogadro’s constant 
			=  
			= 1.7434 ×  atoms
Fluorine atoms = cobalt atom
		     = 1.743 × 
Mass of cobalt =
		   =
		   = 170.6104g

9.Use average atomic masses to calculate the number of moles of the element present in each of the following samples.
a. 403.3 mg of mercury
	
From the periodic table the average atomic mass of Hg is 200.59 g/mol
 
 
 
 
 Mol

b.48.05 g of molybdenum
From the periodic table the average atomic mass of Hg is 200.59 g/mol
 
 
 
 
 Mol
		
10.Using average atomic masses calculate the mass, in grams, of each of the following samples.
(a) 0.268 mol of lithium
The average atomic mass of lithium is 6.941g/Mol
There mass of lithium = no. Mol × average atomic mass
			       = 0.268 Mol ×6.941g/mol
			       = 1.86088g
(b) 1.60 mol of aluminum
The average atomic mass of aluminum is 26.98154g/Mol
There mass of aluminum = no. Mol × average atomic mass
			            = 1.60 Mol ×26.98154g/mol
			                      = 43.170464 g  
(c) 8.87 ✕ 10-2 mol of lead
The average atomic mass of lead is 207.2g/Mol
There mass of lead = no. Mol × average atomic mass
			   = 0.0887 Mol ×207.2 g/mol
			              = 18.37864 g  
(d) 116 mol of chromium
The average atomic mass of chromium is 51.996g/Mol
There mass of chromium = no. Mol × average atomic mass
			             = 116 Mol × 51.996 g/mol
			                       = 6031.536 g  
(e) 4.14 ✕ 103 mol of iron
The average atomic mass of iron is 55.847g/Mol
There mass of iron = no. Mol × average atomic mass
			            = 4140 Mol ×55.847g/mol
			                      = 231,206.58 g  


(f) 0.000112 mol of magnesium
The average atomic mass of magnesium is 24.305g/Mol
There mass of magnesium = no. Mol × average atomic mass
			               = 0.000112 Mol ×24.305g/mol
			                         = 0.00272216g  
11.Using average atomic masses calculate the number of atoms present in each of the following samples.
(a) 1.38 g of silver, Ag
Number of atom =  Avogadro’s constant
			=  6.023 × 1023
			= 7.76002 × × 1021 atoms

(b) 0.0034 mol of copper, Cu
= 0.0034 × 6.023 × 1023
=2.04748 × 1021 atoms

(c) 0.0034 g of copper, Cu
 =  6.023 × 1023
= 3.2220× × 1019 atoms

(d) 2.01 kg of magnesium, Mg

=  6.023 × 1023
= 4.98014 × × 1025 atoms

(e) 2.32 kg of calcium, Ca
=  6.023 × 1023
=  3.48579 × 1025 atoms

 (f) 2.32 g of calcium, Ca
=  6.023 × 1023
= 3.48579 × 1022 atoms
(g) 2.32 mol of calcium, Ca
= 2.32 × 6.023 × 1023
=1.397104 × 1024 atoms


12.Calculate the number of moles of the indicated substance present in each of the following samples.
(a) 22.6 mg of nitrogen dioxide
The chemical formula for nitrogen dioxide is 
Therefore, the Relative Atomic mass RAM=N + 2O
Where N = 14 and O = 16
RAM = (14 + 2×16)g/mol 
RAM =46g/mol
 
 
  mol

(b) 1.68 g of copper (II) nitrate
The chemical formula for copper (II) nitrate is 
Therefore, the Relative Atomic mass RAM=Cu + 2N + 6O
Where Cu = 63.546 N = 14 and O = 16 
RAM = (63.546 +2×14 + 6×16)g/mol
RAM =187.546g/mol
 
 
  mol
(c) 2.27 g of carbon disulfide
The chemical formula for carbon disulfide is 
Therefore, the Relative Atomic mass RAM=C + 2S
Where C = 12 and S = 32
RAM = (12 +2×32)g/mol
RAM =76g/mol
 
 
  mol
(d) 5.11 g of aluminum sulfate
The chemical formula for aluminum sulfate is 
Therefore, the Relative Atomic mass RAM=2Al+ 3S +12×O
Where Al= 26, O = 16 and S = 32
RAM = (2 × 26+3×32 +12×16)g/mol
RAM =340g/mol
 
 
  mol
(e) 2.79 g of lead (II) chloride
 The chemical formula for lead (II) chloride is 
Therefore, the Relative Atomic mass RAM=Pb + 2Cl
Where Cl =35.453 and Pb = 207.2
RAM = (207.2 +2×35.453)g/mol
RAM =278.106g/mol
 
 
  mol
(f) 60.6 g of calcium carbonate
 The chemical formula for calcium carbonate is 
Therefore, the Relative Atomic mass RAM=Ca + C +3×O
Where Ca = 40.08 C = 12 and 0 = 16
RAM = (40.08 + 12 +3×16)g/mol
RAM =100.08g/mol
 
 
 mol
13.Calculate the number of moles of the indicated substance present in each of the following samples.
(a) 40.3 g of MgCl2
 RAM=Mg + 2Cl 
Where Mg = 24.305 Cl = 35.453
RAM = (24.305 +2×35.453)g/mol
RAM =95.211g/mol
 
 
 mol

(b) 138 mg of Li2O
RAM=Li + O
Where Li= 6.941 O = 16
RAM = (6.941 + 16)g/mol
RAM =22.941g/mol
 
 
 mol
(c) 1.03 kg of Cr
Average atomic mass of Cr is 51.996g/mol
 
 
  mol

(d) 63.3 g of H2SO4
Where H = 1 S = 32.06 O=16
RAM=2H + S +4×O
RAM = (2×1 + 32.06 + 4×16)g/mol
RAM =98.06g/mol
 
 
 mol
(e) 44.30 g of C6H6
Where H = 1 C = 12 
RAM=6C +6H
RAM = (6×12 + 6×1)g/mol
RAM =78g/mol
 
 
 mol
(f) 112 g of H2O2
 Where H = 1 O=16
RAM=2H+ 2×O
RAM = (2×1 + 2×16)g/mol
RAM =34g/mol
 
 
 mol
14.Calculate the number of moles of the indicated substance in each of the following samples.
(a) 4.17 ✕ 10-3 g of sodium dihydrogen phosphate
The chemical formula for dihydrogen phosphate is 
Where Na = 22.98 H = 1, P=30.95 and 0 = 16 
Therefore, the Relative Atomic mass RAM=Na + 2H + P +4×O
RAM = (22.98 + 2×1 + 30.95 +4×16)g/mol
RAM =119.93g/mol
 
 
 mol
(b) 548 g of copper(I) chloride
The chemical formula for calcium carbonate       is CuCl
Where Cu = 63.546 and Cl = 35.453
RAM=Cu + Cl
RAM = (63.546 +35.453)g/mol
RAM =98.999g/mol
 
 mol
(c) 142 kg of iron
Average atomic mass of Fe is 55.847g/mol
 
 
 mol
(d) 8.39 g of strontium fluoride
Relative atomic mass of SrF2 is (Sr + 2F) g/mol
RAM =87.62 + (2×18.9984)
RAM =125.616g/mole
 
  mol
(e) 1.15 ✕ 104 g of aluminum
Average atomic mass of Al is 26.98154 g/mol
 
  moles
15.Calculate the number of moles of the indicated substance in each of the following samples.
(a) 4.17 ✕ 10-3 g of sodium dihydrogen phosphate
The chemical formula for calcium carbonate       is 
Where Na = 22.98 H = 1, P=30.95 and 0 = 16
Therefore, the Relative Atomic mass RAM=Na + 2H + P +4×O
RAM = (22.98 + 2×1 + 30.95 +4×16)g/mol
RAM =119.93g/mol
 
 
 mol 
(b) 548 g of copper(I) chloride
The chemical formula for calcium carbonate       is CuCl
Where Cu = 63.546 and Cl = 35.453
RAM=Cu + Cl
RAM = (63.546 +35.453)g/mol
RAM =98.999g/mol
 
 mol
(c) 142 kg of iron
Average atomic mass of Fe is 55.847g/mol
 
 
 mol
(d) 8.39 g of strontium fluoride
Relative atomic mass of SrF2 is (Sr + 2F) g/mol
RAM =87.62 + (2×18.9984)
RAM =125.616g/mole
 
  mol 
(e) 1.15 ✕ 104 g of aluminum
Average atomic mass of Al is 26.98154 g/mol
 
  moles
16. Calculate the mass in grams of each of the following samples.
(a) 0.261 mol of ethyl alcohol, C2H6O
Mass =no. of moles × Relative molecular mass (RMM)
RMM =2C +6H +0
RMM = (2 × 12.01) + (6×1) +16
RMM = 46g/mol
Mass = 46g ×0.26moles
Mass =11.96g
(b) 1.20 mol of carbon dioxide
CO2
Molar mass = C + (2 × O)
Molar mass = 12 + (16×2)
Molar mass = 44.01g/mol
The mass of CO2 = 1.20moles × 44.01g/mol
		       = 52.812g
(c) 9.24 ✕ 10-4 mol of gold(III) chloride
AuCl3 
Molar mass = Au + (3 × Cl)
Molar mass = 196.9665 + (3×35.453)
Molar mass = 303.33g/mol
The mass of AuCl3 = 9.24 × 10-4moles × 303.33g/mol
		       = 0.2803g

(d) 7.89 mol of sodium nitrate
NaNO3 
Molar mass = Na + N + (3 × O)
Molar mass = 22.98977 + 14.0067 + (3×16)
Molar mass = 84.9947g/mol
The mass of NaNO3 = 7.89moles × 84.9947g/mol
		       = 670.608g
(e) 0.000363 mol of iron
Fe
Molar mass = 55.847g/mol
The mass of Fe = 0.000363 moles × 55.847g/mol
		       = 0.020272g

17.Calculate the number of molecules present in each of the following samples.
(a) 4.77 mmol of phosphine, PH3
4.77mmol = 0.00477moles
1mole =6.022 × 1023 molecules
0.00477moles = ?
= 
= 2.8724494× 1021  molecules
(b) 4.77 g of phosphine, PH3
RAM of  PH3 =30.97376 + (3×1)
		= 33.97374g/mol
No.moles =
	= 0.01404moles
 1mole =6.022 × 1023 molecules
0.01404moles = ?
= 
= 8.4551× 1022  molecules
(c) 1.37 ✕ 10-2 g of lead(II) acetate, Pb(CH3CO2)2
RMM of Pb(CH3CO2)2 = Pb +2C + 6H +2C +4O
				  = 207.2 + (2×12) + (6×1) +(2×12) + (4×16)
				  = 325.2g/mol
			
	   			  = 4.2128 × 10-5 moles
1mole =6.022 × 1023 molecules
4.2128 × 10-5 moles = ?
= 
  = 2.5369× 1019 molecules

(d) 1.37 ✕ 10-2 mol of lead (II) acetate, Pb(CH3CO2)2
1mole =6.022 × 1023 molecules
1.37 × 10-2 moles =?
= 
= 8.2501× 1021 molecules

(e) a sample of benzene, C6H6, which contains a total of 5.31 mol of carbon
 1mole =6.022 × 1023 molecules
5.31 moles =?
= 
= 3.197682× 1024 molecules

18. Calculate the number of molecules present in each of the following samples.
(a) 6.53 mol of carbon monoxide
 1mole =6.022 × 1023 molecules
6.53 moles =?
= 
= 3.9324× 1024 molecules 

(b) 6.03 g of carbon monoxide
 CO
RMM =C+O
RMM = 12 + 16
RMM = 28g/mol
 
   = 0.2154moles
1mole =6.022 × 1023 molecules
 0.2154moles =?
= 
= 1.2917 × 1023 molecules
(c) 2.69 ✕ 10-6 g of water
RMM=(2×1) +16
	= 18g/mol
 
   = 1.4944 × 10-7 moles
1mole =6.022 × 1023 molecules
 1.4944 × 10-7 moles =?
= 
= 8.995 × 1016 molecules
(d) 2.77 ✕ 10-6 mol of water
1mole =6.022 × 1023 molecules
 2.77 × 10-6 moles =?
= 
= 1.668094 × 1018 molecules


(e) 5.19 g of benzene, C6H6
 RMM = 6c +6H
RMM = 6×12 + 6×1
	= 78g/mol
 
   = 0.06654moles
1mole =6.022 × 1023 molecules
 0.06654 moles =?
= 
= 4.0070386 × 1022 molecules
19.Calculate the number of moles of carbon atoms present in each of the following samples.
(a) 1.259 g of ethanol, C2H6O
RMM =2C + 6H +O
	= 2×12 + 6×1 + 16
	=46g/mol
 
	      0.02737moles
46g/mole =0.02737moles
24g/mole =?
= 
= 0.01428moles
(b) 3.951 g of 1,4-dichlorobenzene, C6H4Cl2
RMM =6C + 4H +2Cl
	= 6×12 + 4×1 + 2×35.453
	=146.90g/mol
 
	      0.02737moles
146.90g/mole =0.02737moles
72g/mole =?
= 
= 0.01318moles
(c) 0.4441 g of carbon suboxide, C3O2
RMM =3C +2O
	= 3×12 + 16×2
	=68g/mol
 
	      0.02737moles
68g/mole =0.02737moles
36g/mole =?
= 
= 3.4575 × 10-3moles 
(d) 2.904 g of methylene chloride, CH2Cl2
 RMM =C + 2H +2Cl
	= 12 + 2×1 + 2 × 35.453
	=84.906g/mol
 
0.03420moles
84.906g/mole =0.02737moles
12g/mole =?
= 
= 4.8339 × 10-3moles
20.Calculate the number of moles of sulfur atoms present in each of the following samples.
(a) 2.02 g of sodium sulfate
RMM =2Na + S + 4O
	= 2×22.98977 + 32.06 + 4× 15.9994
	=142.03714g/mol
 
	      0.0142216moles
142.03714g/mole =0.0142216moles
32.05g/mole =?
= 
= 0.00321005 moles 

(b) 2.02 g of sodium sulfite
RMM =2Na + S + 3O
	= 2×22.98977 + 32.06 + 3× 15.9994
	=126.03174g/mol
 
	      0.016027moles
126.03174g g/mole =0.016027moles
32.06g/mole =?
= 
= 0.00407675 moles 
(c) 2.02 g of sodium sulfide
RMM =2Na + S 
	= 2×22.98977 + 32.06 
	=78.0395g/mol
 
	      0.025884moles
78.0395g g/mole =0.025884moles
32.06g/mole =?
= 
= 0.010634moles 

(d) 2.02 g of sodium thiosulfate, Na2S2O3
RMM =2Na + 2S +30
	= 2×22.98977 +2 × 32.06 + 3 ×15.9994
	=158.09774g/mol
 
	      0.012777moles
158.09774g /mole =0.012777moles
32.06g/mole =?
= 
= 0.00518195moles 
 
21. How many moles of chromium are in 47.2 g of Cr ore that is 76.2% pure?
100%= 47.2g
76.2% =?
=  
= 35.9664g
Relative atomic mass of Cr =51.996g/mol
No. moles =
	     = 0.691715 mol Cr

22.Calculate the number of moles of C6H3(NO2)3 in 67.5 g C6H3(NO2)3. Use a molar mass with at least as many significant figures as the data given.
RMM = 6C + 3H + 3N +6O
       =6 ×12.011 + 3 × 1 +3 ×14.006 + 6×15.9994
 =213.10641g/mol
No. moles =
	       = 0.31674317moles

23.Calculate the mass of 0.590 moles of Na2Cr2O7. Use a molar mass with at least as many significant figures as the data given.
 RMM= 2Na + 2Cr +7O
        = (2 ×22.98977) + (2 × 51.996) + (7 × 15.9994)
        = 261.96734g/mol
Mass = no. of moles × RMM
        = 0.590 × 261.96734g/mol
        = 154.5607306g

24.Calculate the mass of 3.25 ✕ 1025 molecules of C4H10. Use a molar mass with at least as many significant figures as the data given.
6.022 × 1023 molecules = 1mole
 3.24 × 1025 molecules =?
= 
= 53.96878114 mol
Rmm = 4C + 10H
         = (4 ×12.011) + (10 × 1)
	=58.1237g/mol
Mass= no. of moles × RMM
	=53.9687114 ×58.1237
	= 3136.865244g

25.Calculate the number of molecules of C6H3(NO2)3 in 85.5 g C6H3(NO2)3. Use a molar mass with at least as many significant figures as the data given.
 molecules

RMM = 6C + 3H +3N +60
	= (6 ×12.011) + (3 × 1) + (3 × 14.0067) + (6 × 15.9994)
	=213.10641g/mol
= No. moles =
=0.401208016 moles
1mole =6.022 × 1023 molecules
 0.401208016 moles =?
= 
= 2.416074674 × 1023 molecules

26.Calculate the mass of 5.10 ✕ 1021 molecules of F2. Use a molar mass with at least as many significant figures as the data given.
6.022 × 1023 molecules =1mole 
5.10 × 1021 molecules =?
=  × 1mole
= 8.468947194 × 10-3moles
RMM = 2F
	= 2 × 18.998403
	= 37.996806g/mol
Mass =RMM  no. moles
	= 37.996806g/mol × 8.468947194 × 10-3 moles
	= 0.321792943g
27.Calculate the number of formula units of the compound and the number of each ion in 3.75 moles of AlCl3.
 formula units
 Al3+ ions
 Cl1- ions
To determine the number of formular units multiply the no. of moles by 6.022 × 1023

= 3.75moles × 6.022 × 1023 formular unit 
= 2.25825 × 1024 formular unit
Al3+ 1 ions
Cl1- 3 ions


28.Calculate the number of formula units of the compound and the number of each ion in 7.75 moles of Al2(CO3)3. Enter a zero for an ion that doesn't occur in the compound.
 formula units
 formula units
 Al3+
CO32-

The formular unit = no. of moles × Avogadro’s constant
     =7.75 × 6.022 × 1023
     = 4.55705 ×1024 formular units
Al3+ 3 ions
CO32- 2 ions

29. Calculate the number of formula units of the compound and the number of each ion in 1.25 moles of As2Se5.
 formula units
 As5+ ions
 Se2- ions

 No. of formular units = no. of moles × Avogadro’s constant
	= 1.25 × 6.022 × 1023
	= 7.5275 × 1023 formular units

As5+ 5 ions
 Se2- 2 ions

31)3.6 moles of aluminum hydroxide weighs how many grams?
 RMM = Al + 30 +3H
	= 26.98154 + (3×16) + (3 × 1)
	=77.98154g/mol
Mass = no. moles ×RMM
	= 3.6moles × 280.7335g/mol
	= 280.7335g

32.What is the mass of 15 hydrogen molecules to 3 significant figures?
 15H2
6.022 × 1023 molecules =1mole 
15 molecules =?
=  × 1mole
= 2.490866822 × 10-23moles
H2
RMM = (2 × 1.00797)
	=2.01594g/mole
	=no. moles × RMM
	= 2.490866822 × 10-23 moles ×2.01594g/mol
	=5.02 × 10-23g

