Practice Problems

For the ChemTeam's class: calculate the mass of one mole for each of these substances. 

1. AlCl3 


14. Ba(SCN)2
27. LiH

40. Ba(BrO3)2
53. AlBr3


66. HCl

2. TeF4


15. K2S


28. CO

41. Hg2Cl2

54. P2O5


67. K2SO4

3. PbS 


16. NH4Cl

29. SnI4
  
42. Cr2(SO3)3
55. NH4NO3

68. NaCl

4. Cu2O


17. KH2PO4

30. KOH
  
43. Al(MnO4)3
56. Ba(OH)2

69. LiI 

5. AgI 


18. C2H5NBr
31. K2O

44. CoSO4

57. PbSO4

70. Hg2O

6. N2O


19. Ba(ClO3)2
32. H2SO4
45. Ca(NO3)3
58.Na3(PO4)2
71. HF

7. MoCl5 


20. Fe(OH)3

33. Hg3N2
46. NaH2PO4
59.NaC2H3O2
72. FeCl3

8. Hg2Br2 

21. (NH4)2S

34. SiF4

47. (NH4)3PO4
60. Ba(OH)2

73. NaHSO4

9. Ta2O5


22. CoCl2

35. NH4OH
48. KAl(SO4)2
61. NaHCO3

74. Ag2O

10. HgF2


23. KMnO4

36. N2O5

49. Hg2SO4

62. Al(OH)3

75. Pb(ClO2)2

11. KCl


24. CaSO4

37. SnCrO4
50. Al2(SO4)3
63. NH4MnO4
76. CoF3

12. KF


25. H2CO3

38. Al2O3

51. FePO4

64. Fe2O3 

77. Al(C2H3O2)3

13. ZnO


26. CO2


39. CuCO3
52. Ca(C2H3O2)2
65. CaCO3
78. Na2Al2(SO4)4

79. (HOOCCH2)2NCH2CH2N(CH2COOH)2

80. (NH4)2CH(CH2)5COOH

Answers (each answer has the units g/mol)

1. 133.34 
14. 255.26

27. 7.95


40. 393.1314
53. 266.69

66. 36.461

2. 203.59

15. 110.26

28. 28.01


41. 472.09

54. 141.944

67. 174.25

3. 239.3 

16. 53.49


29. 626.31

42. 344.1666
55. 80.04


68. 58.443

4. 143.09

17. 136.08

30. 56.106

43. 383.788

56. 171.34

69. 133.846 

5. 234.77 
18. 122.97

31. 94.20


44. 154.99

57. 303.26

70. 417.179

6. 44.01

19. 304.23

32. 98.07


45. 226.09

58. 259.0


71. 20.006

7. 273.20 
20. 106.87

33. 629.78

46. 119.977

59. 82.03


72. 162.206

8. 560.98

21. 68.14


34. 104.08

47. 149.087

60. 171.34

73. 120.055

9. 441.89

22. 129.84

35. 35.046

48. 258.195

61. 84.007

74. 231.74

10. 238.59
23. 158.03

36. 108.01

49. 497.24

62. 78.00


75. 342.10

11. 74.55

24. 136.14

37. 234.68

50. 342.136

63. 136.97

76. 115.928

12. 58.10

25. 62.02


38. 101.96

51. 150.82

64. 159.69 

77. 204.12

13. 81.38

26. 44.01


39. 123.555

52. 158.169

65. 100.09

78. 484.173

79. 292.246


80. 164.248

Practice Problems

Calculate the grams present in:

1) 0.200 moles of H2S
= 6.82 gram




2) 0.100 moles of KI
 = 16.6 gram




3) 1.500 moles of KClO  = 135.8 gram

4) 0.750 moles of NaOH = 30.0 gram



5) 3.40 x 10¯5 moles of Na2CO3 = 3.60 x 10¯3 gram

Determine the mass of the stated number of moles.

1.
2.55 mole Cu2CrO4
8.
1.95 mole HNO3


15.
2.00 mole HC2H3O2

2.
10.0 mole NaCl

9.
2.20 mole SnCl2


16.
5.00 mole Ag2O

3.
3.00 mole H2


10.
3.27 mole O2


17.
0.000300 mole AuCl3

4.
1.55 mole KrF2

11.
0.100 mole NH3

18.
0.00550 mole CH4

5.
0.100 mole H2O

12.
0.500 mole CaCO3
19.
0.300 mole H3PO4

6.
1.500 mole K2SO4
13.
0.0010 mole H2SO4
20.
5.0 mole NH4OH

7.
4.50 mole Na2O

14.
0.30 mole HCl


21.
0.00200 mole Na2SO4

1. 2.55 mol x 243.0856 g mol¯1 = 619.868 g = 620. g 

2. 10.0 mol x 58.3428 g mol¯1 =583 g

3. 3.00 mol x 2.01594 g mol¯1 = 6.03 g

4. 1.55 mol x 121.7968 g mol¯1 = 189 g

5. 0.100 mol x 18.01534 g mol¯1 = 1.80 g

6. 1.500 mol x 174.2542 g mol¯1 = 261.3813 g = 261.4 g 

7. 4.50 mol x 61.77894 g mol¯1 = 278 g

8. 1.95 mol x 63.01287 g mol¯1 = 123 g

9. 2.20 mol x 189.596 g mol¯1 = 417 g

10. 3.27 mol x 31.9988 g mol¯1 = 104.636 g = 105 g 

11. 0.100 mol x 17.03061 g mol¯1 = 1.70 g

12. 0.500 mol x 100.08935 g mol¯1 = 50.0 g

13. 0.0010 mol x 98.07354 g mol¯1 = 0.0981 g

14. 0.30 mol x 36.36097 g mol¯1 = 10.9 g

15. 2.00 mol x 60.05298 g mol¯1 = 120. g

16. 5.00 mol x 231.7354 g mol¯1 = 1160 g

17. 0.00300 mol x 303.3255 g mol¯1 = 0.090998 = 0.0910 g 

18. 0.00550 mol x 16.04303 g mol¯1 = 0.0880 g

19. 0.300 mol x 97.99527 g mol¯1 = 29.4 g

20. 5.0 mol x 35.04595 g mol¯1 = 180 g

21. 0.00200 mol x 141.83714 g mol¯1 = 0.28367 g = 0.284 g 

Practice Problems

Calculate the moles present in:

1) 2.00 grams of H2O
= 0.111 mole


2) 75.57 grams of KBr
= 0.6350 mole



3) 100. grams of KClO4 = 0.722 mole


4) 8.76 grams of NaOH
 = 0.219 mole



5) 0.750 grams of Na2CO3 = 7.08 x 10¯3 mole
Determine the number of moles in the stated mass. 

1.
26.0 gram Ca(ClO4)2
13.
5.08 gram XeF4


25.
10.0 gram KAl(SO4)2

2.
32.0 gram O2



14.
10.0 gram V2O5


26.
2.50 gram CoSO4 . 6H2O

3.
34.2 gram NH3


15.
2.50 gram K2Cr2O7

27.
24.0 gram CO

4.
9.00 gram H2SO4


16.
10.00 gram Na2CO3

28.
3.45 gram ZnCl2

5.
59.3 gram SnF2


17.
3.091 gram K2SO4

29. 36.0 gram Na2CrO2 . 4H2O

6.
0.00500 gram XeO3

18.
20.00 gram KOH


30.
15.0 gram PbO

7.
10.0 gram SO3



19.
0.0089 gram IF7


31.
50.00 gram KBr

8.
1.00 gram CO2


20.
32.58 gram CuS


32.
1.00 x 102 gram KCl

9.
5.00 gram CaCO3


21.
1.00 gram Ba(OH)2

33.
12.25 gram Sr(HCO3)2

10.
1.00 gram NaCl

22.
2.001 gram Al2O3


34.
0.00860 gram Ca3(PO4)2

11.
98.9 gram NaI


23.
2.00 x 10¯3 gram NH4NO3

12.
14.0 gram N2


24.
0.0010 gram Al(MnO4)3
1. 0.109 


2. 1.00 


3. 2.01 


4. 0.0918 


5. 0.378 

6. 0.0000279 
7. 0.125 


8. 0.0227 

9. 0.0500 


10. 0.0171 

11. 0.660 

12. 0.500 

13. 0.0245 

14. 0.0550 


15. 0.00850 

16. 0.0945 

17. 0.0177 

18. 0.356 


19. 0.0000342 
20. 0.3408 

21. 0.00584 
22. 0.01962 
23. 0.0000250 
24. 0.0000026 
25. 0.0387 

26. 0.00950 
27. 0.857 

28. 0.0253 


29.  0.178


30. 0.0672 

31. 0.420 

32. 1.34 


33. 0.05843 

34.  2.77 x 10-5
FORMULA WEIGHTS AND MOLES.

1. Determine the molecular weights (or formula weights) represent ed by the following formulas: 

NaOH,    40.0

HNO3,    63.0

F2,    

38.0

S8,    

256.8

Ca3(PO4)2,    310.3

Fe4[Fe(CN)6]3  859.0

2.
How many grams of each of the constituent elements are contained in one mole of the following compounds: 

(a) CH4, C=12   H=4

(b) Fe2O3,   Fe= 111.8  O= 48

(c) Ca3P2?   Ca = 120.3  P = 62

How many atoms of each element are contained in the same amount of compound?

(a) 6.02 x 1023 C   , 24.08 x 1023 H

(b) 12.04 x 1023 Fe, 18.06 x 1023 O

(c) 18.06 x 1023 Ca, 12.04 x 1023 P

3.
Calculate the number of grams in a mole of each of the following common substances: 

(a) calcite CaCO3, =100.1

(b) quartz SiO2,  = 60.1

(c) cane sugar C12H22O11, 342  

(d) gypsum CaSO4·2H2O,  172.2

(e) white lead Pb(OH)2·2PbCO3.   = 775.6

4.
What is the weight of 

(a) one hydrogen atom, 1.67 x 10-24
(b) one oxygen atom, 2.66 x 10-23
(c) one uranium atom? 3.95x 10-22
5.
What is the weight of one molecule of 

(a) CH3OH, =5.32 x 10-23 g

(b) C60H122, =1.40 x 10-21 g

(c) C1200H2000O1000 ?  =5.38 x 10-20 g

6.
How many atoms of the element are contained in 

(a) 32.7 g Zn,  =3.01 x 1023 

(b) 7.09 g Cl, =1.20 x 1023 

(c) 95.4 g Cu, = 9.03 x 1023 

(d) 4.31 g Fe, = 4.64 x 1022 

(e) 0.378 g S ? = 7.09 x 1021 

7.
How many moles are represented by the following: 

(a) 24.5 g H2SO4, = 0.250 mol

(b) 4.00 g O2 ? = 0.125 mol

8.

(a) How many atoms of Ba and of Cl are contained in 107 g of Ba(ClO3)2·H2O?

  Ba = 1.99 x 1023   Cl= 4.00 x 1023

(b) How many molecules of water of hydration are in this same amount?   1.99 x 1023
9.
How many atoms of Fe and of S are contained in 

(a) 1 mol of FeS2 (pyrite),  Fe = 6.02 x 1023   S = 12.04 x 1023
(b) 1 kg of FeS2?   Fe =5.01 x 1024   S = 10.02 x 1024
(c) How many grams of S are contained in 1 kg of FeS2 ?


535 g

Moles

1. A sample of mercury(II) bromide, HgBr2, weighs 8.65 g. How‑many moles are in this sample?




0.0239 mol

2. What is the mass of 0.45 mol of ammonium sulfate, (NH4)2SO4?



 59.4 g

3. How many molecules are contained in 6.53 mol of nitrogen gas, N2?

          3.93 x 1024
4. How many moles are present in 6.17 g of sodium oxide, Na2O?





0.0995 mol

5. A sample of oxygen gas, O2, weighs 28.4 g. How many molecules of O2, and how many atoms of O are present in this sample?




5.34 x 1023 molecules      1.07 x 1024 atoms

6. A mixture of sand and salt is found to be 48 percent NaCl by mass. How many moles of NaCl are in 74 g of this mixture?



0.61 mol

7. What is the mass of 2.6 x 1021 molecules of ammonia, NH3?




0.073 g

8. A water solution of sulfuric acid has a density of 1.67 g/mL and is 75 percent H2SO4 by mass. How many moles of H2SO4 are contained in 

400. mL of this solution?




5.10 mol

