Chapter 4

Atomic Structure

Answers to End of Chapter Questions and Problems

7. The smallest particle of an element that retains the properties of that element.

8. An element is composed of identical atoms.  Atoms of different elements differ.  Atoms combine to form molecules of compounds.  Chemical reactions involve a rearrangement of the way in which atoms are joined.

9. They are composed of electrons and can be deflected by a magnetic field.

10. See. Figures 4-6, and 4-7.  Cathode rays are deflected by magnetic fields

11. Proton and neutron, masses of about 1 amu; electron, essentially “massless”. Neutron, no charge;  proton +1 charge; electron, -1 charge.

12. It is composed of protons and neutrons and is very dense.

13. The number of protons in the nucleus

14. The number of positively charged protons is balanced by an equal number of negatively charged electrons.

15. a.  8
b.  2
 
c.  26

d.  7

16. a.  16
b.  1

c.  15

d.  48

e.  20

17. A unit of mass equaling one-twelfth the mass of a carbon-12 atom

18. 18, 40, Ar

19. a.  5, 6, 5

b.  36, 48, 36

c.  21, 24, 21

d.  19, 20, 19

20.  

element
# of protons
Mass number
# of electrons
atomic #
# of neutrons

Se
34
79
34
34
45

O
8
16
8
8
8

Si
14
28
14
14
14

H
1
1
1
1
0

21.   Mass number, number of neutrons, atomic mass

22. oxygen-17,  178O

23. Cobalt-60, 6027Co

24.  

Isotope
symbol
Atomic #
mass number
# of protons
# of neutrons

Hydrogen-2
21H
1
2
1
1

Strontium-83
8338Sr
38
83
38
45

Uranium-238
23892U
92
238
92
146

Carbon-14
146C
6
14
6
8

Mercury-201
20180Hg
80
201
80
121

25.  a.  18, 18, 18
b.  29, 32, 29

c.  1, 2, 1
d.  8, 9, 8
e.  35, 44, 35

26. The weighted average of the masses of the isotopes of that element.

27. 238 amu

28. 107.4 amu

Mastery Questions and Problems

29. The atomic mass is the weighted average of the masses of the isotopes of an element.

30. Yes.  Atoms were rearranged in chemical reactions, but not changed

31. The volume of an atom is large in relation to the volume of the nucleus.  The density of the nucleus is high relative to the density of the atom.

32. +29

33. All have one proton and one electron;  They have 0, 1, or 2 neutrons

34. 28.2 amu

35. Atoms of the same element are not identical (isotopes).  The atom is not the smallest particle of matter.

36. 207 amu

Review Questions and Problems

37.  a.  5  

b.  2


c.  4


d.  4

38.  a.  57 cg

b.  0.0045km

c.  5.2 x 10-3  mL
d.  1.0 x 101kJ

39. 55.6 g 

40. 5.86 x 104 cal

41. 32 g O2
42. Answers will vary; heterogeneous

43. 6.66 x 103 cal

44. a.  element
b.  mixture
c.  mixture
d.  compound

e.  mixture
f.  mixture

45. 297 dm3 

Challenging Questions and Problems

46. Lithium-7,  92.5%; lithium-6, 7.5%

47. The density of diamond is greater than that of graphite.  Graphite atoms need to be forced closer together.

48. 4 x 10-25‑ g

