Chapter 1 Homework

1.1 Label the following compounds as organic or inorganic.
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1.2 Give the A and Z values for the following isotopes and identify the atom.
a. 6 protons, 7 neutrons 

b. 17 protons, 18 neutrons

c. 2 protons, 1 neutron
d. 16 protons 17 neutrons

e. 18 protons, 19 neutrons

f. 4 protons, 5 neutrons



1.3 Bromine has two isotopes: 79Br and 81Br. The molecular mass of bromine is 79.9. What can you infer about the relative amounts of each isotope in nature?
1.4 Rate the following orbitals from closest (1) to furthest from the nucleus (5).

1s

5p

3s

2p

2s

3p

1.5 Give the ground state electron configuration for the following atoms

Potassium cation (K+)

Arsenic
Aluminum

Iodide (I-)

1.6 Which rule/law are the following ground state electron configurations violating (only valence electron are shown)
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1.7 Give the highest energy shell and orbital in each of these elements’ ground state electron configuration.

S

He

Xe

Hg

U

Cl



1.8 Consider the following diagram for bromine (Br) and berillium (Be). Draw a circle separating the core and valence electrons. What shell are the outermost electrons in? 
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1.9 Atoms form ions because gaining or losing electrons results in a noble gas configuration. Give the expected charge for the ions of the following atoms.

Mg

S

At

K

P
1.10 An excited state can be created by flipping the spin of an electron using radiation. Draw the electron configuration for the excited state of carbon if the spin of the -½ electron in the 2s orbital is flipped (must still follow the 3 principles of electron shell filling)
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1.11 Consider the trend in how many orbitals are in each atomic shell. How many orbitals should the 5 shell theoretically have? Which s orbital would have to be filled before moving to the last orbital in the 5 shell? What would the l quantum number for this orbital be and how many electrons could it contain?

1.12 Circle the electron on the following diagrams that have these quantum numbers. What element has this configuration?
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n=2, l =0, ml=0, ms=1/2
n=4, l =1, ml=0, ms=-1/2

n=3, l =2, ml=-1, ms=1/2

n=3, l =2, ml=0, ms=-1/2

1.13 Give the quantum numbers for the last electron in the following configurations:

[Ne] 3s23p4

[Xe]6s2

[Kr]5s24d105p1

[Ar]4s23d2
1.14 Empty, half-filled, and full orbital are always more stable than partially-filled orbitals. When some atoms form ions, they will gain or lose electrons to form these configurations. Based on this information, which would you expected the most stable electron configuration of Zn2+ to be: [Ar]4s23d8 or [Ar]4s03d10?

1.15 Molecular nitrogen has one of the most stable bonds (>900 kJ/mol). Explain why molecular nitrogen is a common product of most chemical explosives.
1.16 Draw the Lewis dot structures for all of the elements in the second row of the periodic table. What are the valencies for all of these elements?

1.17 Name another element that you would expect to have similar valency to boron. Would the bond of that atom and chloride be longer or shorter than a boron-chlorine bond? Explain why.

1.18 Draw an energy diagram plotting the energy vs distance for the following hydrohalides: HCl (428 kJ/mol, 127 pm) HBr (362 kJ/mol, 141 pm), HI (295 kJ/mol, 161 pm). Explain the changes in distance for each bon. Are the bonds getting stronger or weaker as you move down the period.

1.19 Draw examples of the following sigma (σ) bond overlaps:

a. s-s
b. s-p
c. s-sp3
d. sp3-sp3
1.20 Carbenes are a divalent form of carbon with a lone pair. The R-C-R’ bond angle is 120°. What shape do carbenes take? What type of hybridization would you expect the carbon to be? Draw an energy diagram showing the hybridization and electron configuration for a carbene. How many degenerate orbitals are there?
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1.21 Consider calcium hydride and boron trifluoride. What would you expect the hybridization of these molecules to be? Draw an energy diagram showing their hybridization.
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1.22 Draw an electron-dot diagram for acetonitrile, C2H3N which contains a C-N triple bond. How many valence electrons does nitrogen have? How many are bonding and how many are nonbonding

1.23 What is the hybridization of each carbon atom in acetonitrile?

1.24 Fill in the non-bonding valence electrons (lone pairs) for the following structures.

a) Dimethyl sulfide   [image: image9.wmf]S

  b) Acetamine   [image: image10.wmf]O
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1.25 Draw the p-p overlap for the carbons in acetylene and allene. Indicate the stereochemistry of the hydrogens.
1.26 What is the overall shape of benzene and the hybridization for each carbon?

a) Draw Keklué structures for the following molecules, showing lone pairs:

b) Acrylonitrile, C3H3N which contains a C-C double bond and a C-N triple bond

c) Ethyl Methyl Ether, C3H8O which contains and oxygen bonded to two carbons

d) Acetone, C3H6O which contains a C-O double bond.

e) Borane BH3
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