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1.

4.

Write the metric line: include prefixes and their values.
K h dk base d c m

Describe Dalton’s atomic theory.

e All elements are composed of tiny indivisible particles called Atoms

e Atoms of same element are identical. Atoms of any one element are different from any
other element

e Atoms of different elements can physically ix together or can chemically combine in simple
whole-number ratios to form compounds.

e Chemical reactions occur when atoms are separated, joined or rearranged. Atoms of one
element are never changed into atoms of another element as a result of a chemical
reaction.

What about his theory had to later be changed and why?

Indivisible part is now divisible!

Define atomic radii, explain what trend we see and why it is this way?

Right to left, top to bottom (grodp: number of occupied energy levels increases. Period: the
shielding effect is constant for all the elements in a period. The increasing nuclear charge pulls the
electrons in the highest occupied energy level closer to the nucleus and the atomic size decreases.

5.

Tell the number of significant digits in each

a. 0.074 2
b. 40.007 5
c. 0.05730 4
d. 0.00072 2
e. 1.072 -4

Describe the gold-foil experiment and explain the conclusions. Rutherford shot alpha particles
through gold foil; some particles deflected, most went straight through. Concluded gold atom
made mostly of empty space but with a dense, positive charge he called a nucleus.

Name the three classes of elements. Metals, nonmetals and metalloids.

How do the three classes of elements differ? Metals good for conducting heat/electric, on left
side of Periodic Chart, malleable, ductile; Nonmetals poor for conducting heat/electric, on
right side of Periodic Chart; Metalloids similar to properties of both others

What instrument would you use to measure the following? How decimal places should each
measurement have?

a. Mass balance; 2

b. Liquid volume graduated cylinder; 1
c. Temperature thermometer; 1

d. Length ruler; 2




[image: image2.jpg]10. What information do we get from the atomic number? Where is it located? Top blue number
on chart; positive protons
11. Complete each operation below: B
a. 8.3 meters X 2.22 meters 18 M
b. 1.36 grams + 10.17 grams 11.53 3
C. 34.61 meters—17.3 meters 173 m
d. 35.2seconds X 1 minute&O seconds) 0.6 minute
12. How do you determine the mass number? Protons plus neutrons
13. Write the base units and standards for each:

a. Length meter
b. Mass kg

c. Liquid volume L

d. Time s

14. Compare each of the subatomic particles.
Proton positive; electron negative; neutron neutral

15. Determine the electron confi guratlon for each of the following (the long way)

a. sr 3d'° ‘ﬂ" Ss*

- la z ’[/ ﬂ 1 = 1‘
b. Se ., 306\{ 10 ':,fP{' 5-57 L.(d,‘o 5’9: 65 44,“ dlo 6PA ?Sz-..‘?
c. Ir 30{'0 4;6552_ q.;iw Sp 57’ 45
d Am ,., 3
16. Convert the following: 7

00O ™
a. 17.5mtomm /)(_’—,;,Ln——' = l?—,SOO mn

b. 57.kLtocl 5,700,000 el
c. 5.00gtoKg 0.009 Kﬁ
d. 19.2stodks 1.92- dKs

17. Describe isotopes and give an example. Isotopes have different numbers of neutrons and mass
numbers. CI-35 and CI-37; C-12 and C-14
18. Compare mass versus weight. Mass equals amount of matter; weight equals pull of gravity
19. Determine the number of protons, neutrons and electrons in the following:
a. W ;l)l' 74, & 1to
b. Ar 18,18, 22
¢ €F 98, 98, 153
d. C 6,6,6

20. Read the follow to the correct precision: ~ Sge_ [’)Q(,T Page, >





[image: image3.jpg]Graduated Cylinder:  6.65 mL; Triple Beam Balance: 373.35 g

§ 2w
Rulers: A= é/lG; B=2";C=3.25";D=41/8";E=57/16"; F=0.9cm,9mm; G=4.4cm,44 mm; H=8
cm, 80 mm; | = 10.5 cm, 105 mm

21. Describe the Bohr model and compare it to our currently accepted model. Bohr's model
reflects orbitals; current model is electron cloud

22. Determine the charge on an alpha particle +2, beta particle -1, and gamma ray no charge.

23. How does the atomic number change when an alpha particle is emitted? Reduces by 2 A beta
particle? Adds one proton.

24. Why can no two electrons have the same quantum numbers. Because of spin

25. What particle is needed to complete this nuclear reaction?

7Pl > ;60s + ;/He

26. Describe the Heisenburg Uncertainty Principal. It is impossible to know exactly both the
velocity and the position of a particle at the same time.
27. WhenFrancium-223 (atomic #87) decays by emitting a beta particle, what does it become?

233 A2
87Fl’ => ggRa + _?e

28. Do the noble gas configurations for the following:

a. Kr D(rj '
b. B EH(’/] Zs* ZP
¢ Rh (g, 55 yd?

d. Ta [ch bsz q;”’ﬂs





[image: image4.jpg]29. Complete the chart:
Atomic # Mass # Number of Number of Number of Symbol
Protons Neutrons Electrons
32 73 32 41 32 Ge
20 40 20 20 20 Ca
85 210 85 125 85 At
81 204 81 123 81 Tl

30.

31.

32.

33.

34.

35.

36.

Do t:-e %?;t;?iag;a;njf;r thezf;lzfnicp " L 551"- .Spﬂﬂﬂ Ys 1L 2l yy/3 i

b. Cs
c. Eu
d. Arsenic

Do the Dot Diagram for the following elements:
a. Ba: a5 o
b. Se ’ .?C = .
c | : I 2 .
d. P P

When do electrons emit light? When atoms absorb energy, electrons moveinto higher energy
levels, and these electrons lose energy by emitting light when they return to lower energy
levels.
Compare heterogeneous and homogeneous mixtures. Heterogeneous is a mixture in which the
composition is not uniform; Homogeneous is a mixture in which the composition is uniform
throughout.
Define:
a. Element _ the simplest form of matter that has a unique set of properties; an element
cannot be broken down into simpler substances by chemical means.
b. Compound _ a substance that contains two or more elements chemically combined in
a fixed proportion.
c. Mixture _ a physical blend of two or more substances that are not chemically
combined
Describe mass percent. The percent by mass of an element in a compound is the number of
grams of the element divided by the mass in grams of the compound multiplied by 100%.
Tell who found each of the following
a. Electron _J. J. Thomson
b. Proton _ Eugen Goldstein
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38.

39:

40.

41.

42.

43.

c. Neutron _James Chadwick

What is the equation for density? Mass? Volume?
i ' V.= ,3/‘ or
D = ——<—/— m = D v =

What is the volume of an object that has a mass of 4.56 g and a density of 1.2 g/mL?
Ty H.56 ¢
2 7 m L

What is the density of an object that weighs 45.00 g and has the following dimensions 2.00 cm
by 3.00 cm by 4.00 cm?
% C"L"Lgyw o 2,00 e x 3.00emx 4.00Cm
= : 3
D e a1 = K4.DCm
4.0 Cm
Define

a. periodic law, when elements are arranged in order of increasing atomic number, there
is a periodic repetition of their physical and chemical properties.

b. atomic radius, one half the distance between the nuclei of two atoms of the same
element when the atoms are joined.

c. ions, an atom or group of atoms that has a positive or negative charge.
ionization energy, the energy required to remove an electron from an atom.
electronegativity, the ability of an atom of an element to attract electrons when the
atom is in a compound.

f. and electron affinity,

Do the electron configuration for the following:

a. Carbon [Hel 252
b. s [Ned 22 37’
c. Calcium LR(J 46
o Tn [ke] 557 HA® 5¢°

List the trend for the atomic radii and explain why it is this way. Right to left, top to bottom.
(group: number of occupied energy levels increases. Period: the shielding effect is constant
for all the elements in a period. The increasing nuclear charge pulls the electrons in the
highest occupied energy level closer to the nucleus and the atomic size decreases.)
Put the following in order of increasing atomic size:

a. Ag,P,He,Ra He,P,Ag, Ra

b. Cr, Fe, K, Br Br, Fe, Cr, K

c. C,Pb,Si,Sn C, Si, Sn, Pb

. Explain the trend seen with ions. Size of ions same as atomic size.
45.

Which of the following is larger
a. KorK+ K
b. ClorCl- Cl-

c. LiorlLi+ Li




[image: image6.jpg]46. Why are positive ions smaller? When this atom loses an electron, the attraction between the
remaining electrons and the nucleus is increased. The electrons are drawn closer to the
nucleus.

47. Why are negative ions always larger? As the number of electrons increases, the attracton of
the nucleus for any one electron decreases.

48. Define valence electrons. An electron in the highest occupied energy level of an atom.

49. Explain the octet rule. Atoms react by gaining or losing electrons so as to acquire the stable
electron structure of a noble gas, usually eight valence electrons.

50. Compare the formation of cations to the formation of anions. Cation-loss of electron(s); Anion-
gain of electron(s)

51. Describe an ionic compound. A compound composed of positive and negative ions; are
electrically neutral; metals with non-metals/metals with metals/

52. List some properties of ionic compounds. 1) Very high melting points; 2) usually solids at room
temperature 3) conduct an electric current when melted or dissolved in water.

53. Demonstrat’e an ionic bond between K & Br.

K .\Z%r .
'

54. Describe a metallic bond. Consist of the attraction of the free-floating valence electrons fore
the positively charged metal ions. These bonds are the forces of attraction that hold metals
together.

55. List some properties of metallic bonds. Good conductors of electrical current; ductile;
malleable;

56. Define alloys. Mixtures composed of two or more elements, at least one of which is a metal.

57. Describe covalent bonds, what type of compound do they form. Atoms held together by the
sharing of electrons. Molecular compound.

58.List the diatomics, what do they form on the periodic chart? H, C, N, F, Cl, Br, I; 7

59. What are the steps for doing a Lewis Structure? 22 aﬂachcd!.

60. What is the angle for the following molecules? Tell number of shared and unshared and give an
example molecule.

a. Tetrahedral 109.5°; 4 shared, 0 unshared; methane

b. Bent 104.5°%; 2 shared, 2 unshared, water

c. Linear 180°; 1 shared, 3 unshared, hydrofluoric acid
d. Pyramidal 107°; 3 shared, 1 unshared, ammonia

e. Trigonal planar 120°; 3 shared, 0 unshared, aluminumchloride

61. What are hybrid orbitals? Hybrid orbitals are the result of a model which combines atomic
orbitals on a single atom in ways that lead to a new set of orbitals that have geometries
appropariate to form bonds in the directions predicted by the VSEPR model.

62. What determines the polarity of a molecule? Electronegativity

63. Tell the difference between a sigma and pi bond. A sigma bond is when two atomic orbitals
combine to form a molecular orbital that is symmetrical around the axis connecting two




[image: image7.jpg]atomic nuclei. A pi bond is the bonding electrons are most likely to be found in sausage-
shaped regions above and below the bond axis of the bonding atoms.
64. What are the exceptions to the octet rule? Phosphorus and Sulfur tend to expand the octet
while B, Be, Al, and _f| can be fewer.
65. Describe and compare the attraction between molecules.
a. Van del Waals Forces =
1§ Dlpole interactions — occur when polar molecules are attracted to one
8 another The slightly negative region of a polar molecule is weakly attracted
to the slightly positive region of another polar molecule.
\r)[a <—ii. Dispersions forces — an attraction caused by the motion of electrons
b. Hydrogen Bonds = attractive forces in which a hydrogen covalently bonded to a very
electronegative atom is also weakly bonded to an unshared electron pair of another
electronegative atom.
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How do I draw a Lewis structure for a molecule?

I'm having trouble understanding electron dot structures and how to set the problem up. (The only thing |
get is hydrogen 2H = H:H) Everything else is complicated to me. Can you help me?
B. D. Ray

Start by learning this basic step-by-step procedure for drawing Lewis structures.

1. Draw a skeleton structure. A skeleton structure is a rough map showing the arrangement of atoms
within the molecule. In general, you need to determine the skeleton experimentally, but here are a
few guidelines for predicting skeleton structures from molecular formulas.

o Central atoms are usually

= the atoms with highest valence, or
= the largest atoms, or
= the least electronegative atom.

o H and the halogens are usually outside atoms.

o Don't put more than four atoms around a central atom unless the central atom is third period or
lower.

2. Count total valence electrons.

o Add the number of electrons in the valence shells of all atoms in the molecule.

o If the molecule is charged, add an electron for each negative charge and subtract an electron
for each positive charge.

o Noble gas compounds are very uncommon (except on general chemistry tests!) Should you
encounter one, each noble gas atom has 8 valence electrons.

3. Connect the structure.

o Draw a bond between the central atom and each outside atom.

o Each bond uses 2 valence electrons.

4. Place electrons on outside atoms.

o Use remaining electrons to satisfy the octets for each of the outside atoms.

o If you run out of electrons at this point, the skeleton structure was wrong. Go back to step I.

5. Place all remaining electrons on the central atom.

o If there are more than 8 electrons on the central atom, and the central atom is not third period
or lower, you counted the number of valence electrons incorrectly. Go back to step II.

o Ifthe octet on the central atom is not complete, try sharing lone pairs of outside atoms to form
double or triple bonds. Write one multiply bound structure for each outside atom with a lone
pair to share; these are resonance structures.

o Ifyou can't get an octet on the central atom, at this point, check to see whether the total
number of valence electrons for this molecule is odd. /t's impossible to give octets to all atoms
in an odd electron molecules. Get as close to an octet as possible by forming multiple bonds.
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