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4. Refer to Section 2.1 and "Chemistry, the Human Side."

None of the laws are illustrated here.

If the mass of the reactants (unbroken seal) equals the mass of the products (after
seal is broken), one is demonstrating the law of conservation of mass.

Neither of the laws are illustrated here.

6. Refer to Section 2.2 and Figure 2.4,

Rutherford discovered the nucleus. His research group removed the electrons from
helium atoms and then shot them at a gold foil target. He observed that some of those
helium atoms bounced backwards. Rutherford deduced that this was because the helium
atoms were colliding with the gold nuclei in the foil.

10. Refer to Section 2.2, Example 2.1, and the Periodic Table (inside front cover).

Fe Atomic number (Z) =26 = 26 protons

a.

b.

Mass number (A) = 28 neutrons + 26 protons = 54
Mass number (A) = 30 neutrons + 26 protons = 56

54 56
xFe cFe

Fe-54 contains 28 neutrons whereas Fe-56 contains 30 neutrons.

12. Refer to Section 2.2,

Na-21 has 11 protons and 21 — 11 = 10 neutrons. Adding one neutron makes the
number 22, thus the symbol is 2 Na .

An isobar of Na-21 with 10 protons would have an atomic number of 10, thus the
element symbol would be Ne. The nuclear symbol is 12; Ne.

A nucleus with 11 protons is sodium. The mass number is 11 + 12 =23. The
nuclear symbol is f"{ Na. This is indeed an isotope of Na-21.




18. Refer to Section 2.2 and Example 2.1.

Number of protons = sum of the atomic numbers
Number of electrons = (# of protons) — charge

a. Cgo: 60 carbons, each with an atomic number of 6, therefore
the number of protons is: 60 X 6 = 360.
This molecule has no charge, thus the number of electrons = 360 — 0 = 360.

b. CN: One carbon with 6 protons and one nitrogen with 7 protons, therefore
the number of protons is: 6 + 7= 13.
This ion has a -1 charge, thus the number of electrons = 13 — (-1) = 14.

c. CO;: One carbon with 6 protons and two oxygens, each with 8 protons, therefore
the number of protons is: 6 + (2 x 8) =22. :
This molecule has no charge, thus the number of electrons =22 — 0 = 22.

d. N*: One nitrogen with an atomic number of 7, therefore
the number of protons is: 7.
This ion has a -3 charge, thus the number of electrons = 7 — (-3) = 10.
















