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Chapter 15 - Reaction Completion Problem Set

Complete the following reactions:
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1

1 2

Times New Roman; 12 0 R WIN 0 1 18

30

2

#Group 0

248.250 -41.400 2225.250 -1339.600

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 10 10

300.250 -725.100 0.000 1 1 1 C 0 0

300.250 -1100.100 0.000 2 1 2 C 0 0

625.010 -1287.600 0.000 3 1 3 C 0 0

949.769 -1100.100 0.000 4 1 4 C 0 0

949.769 -725.100 0.000 5 1 5 C 0 0

625.009 -537.600 0.000 6 1 6 C 0 0

1274.555 -537.646 0.000 7 1 7 C 0 0

1599.341 -725.100 0.000 8 1 8 O 0 0

1274.555 -162.646 0.000 9 1 9 O 0 0

1924.127 -537.646 0.000 10 1 10 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

7 8 0 0 0

7 9 2 0 0

8 10 0 0 0

#pseudo_bond 0

#atom_label 4

7

1

#Group 0

1203.750 -468.400 1346.250 -623.240

1218.000 -553.333 0.000 0.000

10.00 0

1 0

C

1

1 1274.000 -537.000 0

8

1

#Group 0

1521.875 -656.400 1678.125 -811.240

1537.500 -741.333 0.000 0.000

10.00 0

1 0

O

1

1 1599.000 -725.000 0

9

1

#Group 0

1196.875 -93.400 1353.125 -248.240

1212.500 -178.333 0.000 0.000

10.00 0

1 0

O

1

1 1274.000 -162.000 0

10

1

#Group 0

1853.750 -472.300 2173.250 -647.680

1868.000 -555.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 1924.000 -537.000 0

end

3

#Group 0

2903.250 -870.100 3767.250 -980.100

2913.250 -925.100 3757.250 -925.100

10.00 0

3607.250000 -885.099976

3607.250000 -965.099976

2913.250000 -925.099976

0.000000 140.000000 30.000000

0

3

#Group 0

3519.250 -1894.100 4383.250 -2004.100

3529.250 -1949.100 4373.250 -1949.100

10.00 0

4223.250000 -1909.099976

4223.250000 -1989.099976

3529.250000 -1949.099976

0.000000 140.000000 30.000000

0

1

#Group 0

2019.250 -814.600 2559.250 -1036.600

2050.250 -913.100 0.000 0.000

10.00 0

1 0

+  H2O

1 4 81 5 1

1

#Group 0

2102.250 -1883.600 2299.250 -2079.600

2133.250 -1982.100 0.000 0.000

10.00 0

1 0

+ 

1

2

#Group 0

63.750 -1455.300 2100.125 -2471.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 8 7

634.251 -2309.600 0.000 1 1 1 C 0 0

634.250 -1934.600 0.000 2 1 2 C 0 0

186.250 -1934.602 0.000 3 1 3 C 0 0

731.308 -1572.378 0.000 4 1 4 C 0 0

1006.150 -1982.716 0.000 5 1 5 C 0 0

1524.386 -1892.407 0.000 6 1 6 C 0 0

1855.413 -1960.537 0.000 7 1 7 O 0 0

1514.942 -1577.342 0.000 8 1 8 O 0 0

2 1 0 0 0

2 3 0 0 0

2 4 0 0 0

2 5 0 0 0

5 6 0 0 0

6 7 0 0 0

6 8 2 0 0

#pseudo_bond 0

#atom_label 8

1

1

#Group 0

563.750 -2244.300 883.250 -2419.680

578.000 -2327.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 634.000 -2309.000 0

2

1

#Group 0

563.750 -1865.400 706.250 -2020.240

578.000 -1950.333 0.000 0.000

10.00 0

1 0

C

1

1 634.000 -1934.000 0

3

1

#Group 0

115.750 -1869.300 435.250 -2044.680

130.000 -1952.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 186.000 -1934.000 1

4

1

#Group 0

660.750 -1507.300 980.250 -1682.680

675.000 -1590.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 731.000 -1572.000 0

5

1

#Group 0

935.750 -1917.300 1255.250 -2092.680

950.000 -2000.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1006.000 -1982.000 0

6

1

#Group 0

1453.750 -1823.400 1596.250 -1978.240

1468.000 -1908.333 0.000 0.000

10.00 0

1 0

C

1

1 1524.000 -1892.000 0

7

1

#Group 0

1777.875 -1891.400 2048.125 -2046.240

1793.500 -1976.333 0.000 0.000

10.00 0

1 0

OH

1

1 1855.000 -1960.000 0

8

1

#Group 0

1436.875 -1508.400 1593.125 -1663.240

1452.500 -1593.333 0.000 0.000

10.00 0

1 0

O

1

1 1514.000 -1577.000 0

end

2

#Group 0

2333.750 -1459.400 3559.250 -2117.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 4 3

2883.250 -1955.600 0.000 1 1 1 C 0 0

2456.250 -1955.600 0.000 2 1 2 C 0 0

3258.250 -1955.600 0.000 3 1 3 C 0 0

2883.251 -1580.600 0.000 4 1 4 O 0 0

2 1 0 0 0

1 3 0 0 0

1 4 0 0 0

#pseudo_bond 0

#atom_label 4

1

1

#Group 0

2812.750 -1886.400 3070.250 -2041.240

2827.000 -1971.333 0.000 0.000

10.00 0

1 0

CH

1

1 2883.000 -1955.000 0

2

1

#Group 0

2385.750 -1890.300 2705.250 -2065.680

2400.000 -1973.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 2456.000 -1955.000 1

3

1

#Group 0

3187.750 -1890.300 3507.250 -2065.680

3202.000 -1973.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 3258.000 -1955.000 0

4

1

#Group 0

2805.875 -1511.400 3076.125 -1666.240

2821.500 -1596.333 0.000 0.000

10.00 0

1 0

OH

1

1 2883.000 -1580.000 0

end

2

#Group 0

41.750 -2538.300 1704.125 -3637.240

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 7 6

539.250 -3027.600 0.000 1 1 1 C 0 0

164.250 -3027.600 0.000 2 1 2 C 0 0

914.250 -3027.600 0.000 3 1 3 C 0 0

1276.472 -3124.657 0.000 4 1 4 C 0 0

962.366 -2655.700 0.000 5 1 5 C 0 0

1276.473 -3499.657 0.000 6 1 6 O 0 0

1573.929 -2896.306 0.000 7 1 7 O 0 0

2 1 0 0 0

1 3 0 0 0

3 4 0 0 0

3 5 0 0 0

4 6 2 0 0

4 7 0 0 0

#pseudo_bond 0

#atom_label 7

1

1

#Group 0

468.750 -2962.300 788.250 -3137.680

483.000 -3045.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 539.000 -3027.000 0

2

1

#Group 0

93.750 -2962.300 413.250 -3137.680

108.000 -3045.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 164.000 -3027.000 1

3

1

#Group 0

843.750 -2958.400 1101.250 -3113.240

858.000 -3043.333 0.000 0.000

10.00 0

1 0

CH

1

1 914.000 -3027.000 0

4

1

#Group 0

1205.750 -3055.400 1348.250 -3210.240

1220.000 -3140.333 0.000 0.000

10.00 0

1 0

C

1

1 1276.000 -3124.000 0

5

1

#Group 0

891.750 -2590.300 1211.250 -2765.680

906.000 -2673.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 962.000 -2655.000 0

6

1

#Group 0

1198.875 -3430.400 1355.125 -3585.240

1214.500 -3515.333 0.000 0.000

10.00 0

1 0

O

1

1 1276.000 -3499.000 0

7

1

#Group 0

1495.875 -2827.400 1652.125 -2982.240

1511.500 -2912.333 0.000 0.000

10.00 0

1 0

O

1

1 1573.000 -2896.000 0

end

1

#Group 0

1748.250 -2835.600 2007.250 -3031.600

1779.250 -2933.600 0.000 0.000

10.00 0

1 0

Na

1

1

#Group 0

1956.250 -2752.600 2111.250 -2948.600

1987.250 -2850.600 0.000 0.000

10.00 0

1 0

+

1

1

#Group 0

1592.250 -2711.600 1716.250 -2907.600

1623.250 -2809.600 0.000 0.000

10.00 0

1 0

-

1

1

#Group 0

2519.250 -2961.600 3060.250 -3157.600

2550.250 -3059.600 0.000 0.000

10.00 0

1 0

+   HCl

1

3

#Group 0

3290.250 -3004.600 4289.475 -3114.600

3300.250 -3059.600 4279.475 -3059.600

10.00 0

4129.475098 -3019.600098

4129.475098 -3099.600098

3300.250000 -3059.600098

0.000000 140.000000 30.000000

0

2

#Group 0

321.250 -3629.300 1917.125 -4548.100

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 8 8

373.250 -3933.600 0.000 1 1 1 C 0 0

373.250 -4308.600 0.000 2 1 2 C 0 0

698.010 -4496.100 0.000 3 1 3 C 0 0

1022.769 -4308.600 0.000 4 1 4 C 0 0

1022.769 -3933.600 0.000 5 1 5 C 0 0

698.009 -3746.100 0.000 6 1 6 C 0 0

1347.555 -3746.146 0.000 7 1 7 C 0 0

1672.341 -3933.600 0.000 8 1 8 O 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

7 8 0 0 0

#pseudo_bond 0

#atom_label 2

7

1

#Group 0

1276.750 -3681.300 1596.250 -3856.680

1291.000 -3764.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 1347.000 -3746.000 0

8

1

#Group 0

1594.875 -3864.400 1865.125 -4019.240

1610.500 -3949.333 0.000 0.000

10.00 0

1 0

OH

1

1 1672.000 -3933.000 0

end

3

#Group 0

2332.250 -4003.600 3789.403 -4113.600

2342.250 -4058.600 3779.403 -4058.600

10.00 0

3629.403320 -4018.600098

3629.403320 -4098.600098

2342.250000 -4058.600098

0.000000 140.000000 30.000000

0

1

#Group 0

2519.250 -3762.600 3183.250 -3984.600

2550.250 -3860.600 0.000 0.000

10.00 0

1 0

K2Cr2O7

1 1 81 2 1 4 81 5 1 6 81

1

#Group 0

2613.250 -4158.600 3131.250 -4380.600

2644.250 -4256.600 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

2

#Group 0

343.750 -4689.400 1836.125 -5347.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 5 4

841.250 -5185.600 0.000 1 1 1 C 0 0

466.250 -5185.600 0.000 2 1 2 C 0 0

1216.250 -5185.600 0.000 3 1 3 C 0 0

1216.251 -4810.600 0.000 4 1 4 O 0 0

1591.250 -5185.600 0.000 5 1 5 O 0 0

2 1 0 0 0

1 3 0 0 0

3 4 2 0 0

3 5 0 0 0

#pseudo_bond 0

#atom_label 5

1

1

#Group 0

770.750 -5120.300 1090.250 -5295.680

785.000 -5203.500 0.000 0.000

10.00 0

1 0

CH2

1 2 81

1 841.000 -5185.000 0

2

1

#Group 0

395.750 -5120.300 715.250 -5295.680

410.000 -5203.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 466.000 -5185.000 1

3

1

#Group 0

1145.750 -5116.400 1288.250 -5271.240

1160.000 -5201.333 0.000 0.000

10.00 0

1 0

C

1

1 1216.000 -5185.000 0

4

1

#Group 0

1138.875 -4741.400 1295.125 -4896.240

1154.500 -4826.333 0.000 0.000

10.00 0

1 0

O

1

1 1216.000 -4810.000 0

5

1

#Group 0

1513.875 -5116.400 1784.125 -5271.240

1529.500 -5201.333 0.000 0.000

10.00 0

1 0

OH

1

1 1591.000 -5185.000 0

end

1

#Group 0

1987.250 -5087.600 2861.250 -5309.600

2018.250 -5185.600 0.000 0.000

10.00 0

1 0

+   Ca(OH)2

1 10 81

3

#Group 0

3039.250 -5130.600 4028.302 -5240.600

3049.250 -5185.600 4018.302 -5185.600

10.00 0

3868.301758 -5145.600098

3868.301758 -5225.600098

3049.250000 -5185.600098

0.000000 140.000000 30.000000

0

2

#Group 0

468.750 -5449.400 1730.250 -6482.680

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 6 5

966.250 -5945.600 0.000 1 1 1 C 0 0

591.250 -5945.600 0.000 2 1 2 C 0 0

966.251 -6320.600 0.000 3 1 3 C 0 0

1341.250 -5945.600 0.000 4 1 4 C 0 0

1341.251 -5570.600 0.000 5 1 5 O 0 0

1606.415 -6210.765 0.000 6 1 6 H 0 0

2 1 0 0 0

1 3 0 0 0

1 4 0 0 0

4 5 2 0 0

4 6 0 0 0

#pseudo_bond 0

#atom_label 6

1

1

#Group 0

895.750 -5876.400 1153.250 -6031.240

910.000 -5961.333 0.000 0.000

10.00 0

1 0

CH

1

1 966.000 -5945.000 0

2

1

#Group 0

520.750 -5880.300 840.250 -6055.680

535.000 -5963.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 591.000 -5945.000 1

3

1

#Group 0

895.750 -6255.300 1215.250 -6430.680

910.000 -6338.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 966.000 -6320.000 0

4

1

#Group 0

1270.750 -5876.400 1413.250 -6031.240

1285.000 -5961.333 0.000 0.000

10.00 0

1 0

C

1

1 1341.000 -5945.000 0

5

1

#Group 0

1263.875 -5501.400 1420.125 -5656.240

1279.500 -5586.333 0.000 0.000

10.00 0

1 0

O

1

1 1341.000 -5570.000 0

6

1

#Group 0

1535.750 -6141.400 1678.250 -6296.240

1550.000 -6226.333 0.000 0.000

10.00 0

1 0

H

1

1 1606.000 -6210.000 0

end

3

#Group 0

2321.250 -5879.600 3594.002 -5989.600

2331.250 -5934.600 3584.002 -5934.600

10.00 0

3434.002441 -5894.600098

3434.002441 -5974.600098

2331.250000 -5934.600098

0.000000 140.000000 30.000000

0

1

#Group 0

2445.250 -5670.600 3109.250 -5892.600

2476.250 -5768.600 0.000 0.000

10.00 0

1 0

K2Cr2O7

1 1 81 2 1 4 81 5 1 6 81

1

#Group 0

2487.250 -6024.600 3005.250 -6246.600

2518.250 -6122.600 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

1

#Group 0

3644.250 -1700.600 4162.250 -1922.600

3675.250 -1798.600 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

1

#Group 0

2987.250 -668.600 3486.250 -864.600

3018.250 -766.600 0.000 0.000

10.00 0

1 0

NaOH

1

2

#Group 0

581.250 -6491.400 2558.250 -7789.100

0.000 0.000 0.000 0.000

10.00 0

#version 210

MOL 10 10

633.250 -7174.600 0.000 1 1 1 C 0 0

633.250 -7549.600 0.000 2 1 2 C 0 0

958.010 -7737.100 0.000 3 1 3 C 0 0

1282.769 -7549.600 0.000 4 1 4 C 0 0

1282.769 -7174.600 0.000 5 1 5 C 0 0

958.009 -6987.100 0.000 6 1 6 C 0 0

1607.555 -6987.147 0.000 7 1 7 C 0 0

1932.341 -7174.600 0.000 8 1 8 O 0 0

1607.555 -6612.146 0.000 9 1 9 O 0 0

2257.127 -6987.147 0.000 10 1 10 C 0 0

1 2 0 0 0

2 3 2 0 0

3 4 0 0 0

4 5 2 0 0

5 6 0 0 0

6 1 2 0 0

5 7 0 0 0

7 8 0 0 0

7 9 2 0 0

8 10 0 0 0

#pseudo_bond 0

#atom_label 4

7

1

#Group 0

1536.750 -6918.400 1679.250 -7073.240

1551.000 -7003.333 0.000 0.000

10.00 0

1 0

C

1

1 1607.000 -6987.000 0

8

1

#Group 0

1854.875 -7105.400 2011.125 -7260.240

1870.500 -7190.333 0.000 0.000

10.00 0

1 0

O

1

1 1932.000 -7174.000 0

9

1

#Group 0

1529.875 -6543.400 1686.125 -6698.240

1545.500 -6628.333 0.000 0.000

10.00 0

1 0

O

1

1 1607.000 -6612.000 0

10

1

#Group 0

2186.750 -6922.300 2506.250 -7097.680

2201.000 -7005.500 0.000 0.000

10.00 0

1 0

CH3

1 2 81

1 2257.000 -6987.000 0

end

1

#Group 0

2571.250 -7263.600 3153.250 -7485.600

2602.250 -7361.600 0.000 0.000

10.00 0

1 0

+   H2O

1 5 81 6 1

3

#Group 0

3300.250 -7286.600 4375.598 -7396.600

3310.250 -7341.600 4365.598 -7341.600

10.00 0

4215.598145 -7301.600098

4215.598145 -7381.600098

3310.250000 -7341.600098

0.000000 140.000000 30.000000

0

1

#Group 0

3445.250 -7097.600 3963.250 -7319.600

3476.250 -7195.600 0.000 0.000

10.00 0

1 0

H2SO4

1 1 81 2 1 4 81

@End@ Chemistry-4D-Draw

 




