1st semester exam review 2011/12


What are the base units for scientific measurements?

Meter, liter, kilogram, kelvin
Convert the following units.

21.7 cm ->  .217 m
1.18 km -> 1180 m

2.23 mL -> .00223 L  

35.2 mL -> 35.2 cm3
How many significant figures are in the following numbers.

414.76 m  5 sig fig



1.0001 km  5 sig fig

Calculate the following with correct sig figs.

2.215 cm X 1.1 cm  2.4



Calculating the densities

54 g, 1.4 cm X 4.2 cm X 2.2 cm

4.2 g/cm3
23.3 g, 35.6 mL



.626 g/ml
Rewrite in scientific notation.

1,202,000,000


.0000007080


12,676,230


.000016

1.202 X 109


7.080 X 10-7


1.267620 X 1097

1.6 X 105
Name the parts of an atom, their locations, and their charges

Protons – positive – nucleus
Neutrons – neutral – nucleus

Electrons – negative – energy levels/orbitals

Find the atomic number, mass number, # protons, neutrons, and electrons for Neon – 23.

Atomic # = 10, mass # = 23, 10 protons, 13 neutrons, 10 electrons
Define isotope.

Atoms of the same element with different masses (caused by different numbers of neutrons)
Find how many moles and # molecules in 51.9 g NaCl.

51.9 g NaCl (1 mol NaCl/58.44 g NaCl) = .89 mol NaCl
51.9 g NaCl (1 mol NaCl/58.44 g NaCl)(6.022X1023 molecules NaCl/1 mol NaCl) = 5.35X1023
Name and explain the three phases of matter.

Solid – definite shape and volume – atoms are close together and locked in place
Liquid – definite volume, no definite shape – atoms are close together, but can slide around each other

Gas – no definite shape or volume – atoms are far apart
Describe both chemical and physical changes. Be able to distinguish both.

Chemical changes – breaking chemical bonds and making new ones, a different material when done
Physical change – changing the position of the atoms/molecules without breaking the bond and changing the material into something else
Explain the law of conservation of matter.

Matter can not be created or destroyed
Contrast accuracy and precision.

Accuracy – how close to the real value. Precision – how repeatable, how many decimals
Compare and contrast qualitative and quantitative observations.

Quantitative – numbers, qualitative – words/description
Explain the work of Dalton, Rutherford, and Bohr.

Dalton – defined atom, law(s) of proportion, law of conservation of matter
Rutherford – gold foil experiment – nucleus (small, hard, positive)

Bohr – electrons in orbitals
Explain nuclear instability and radioactive decay. What are the ratios of protons and neutrons involved?
Wrong ratio of protons/neutrons and atom will decay. Good ratio is between 1P:1N and 1P:1.5N
What keeps the protons and neutrons together?

Strong force, or Nuclear Strong Force
Valence electrons – what they are and how to determine how many an atom has

Outermost layer of electrons
What do the quantum numbers s, p, d, and f refer to and how many electrons can each hold?

S=2, p=6, d=10, f=14
Explain Aufbau’s principle, Hund’s rule, and the Pauli Exclusion principle.

Aufbau – electrons take lowest level of energy
Hund – electrons fill 1 per orbital before adding a 2nd electron to any orbital

Pauli – no two electrons can have same 4 quantum numbers
What is the relationship between wavelength, frequency, energy, and light color.

Wavelength increases, frequency decreases, color is red
Wavelength decreases, frequency increases, color is violet

Electron Configurations – what they are and be able to draw some for main group and transition metals

Be able to write Orbital Notation and Noble Gas Notation for atoms through Krypton. Do 2 from each period (1-4)

Mg – 1s22s22p63s2, [Ne]3s2
Cu - 1s22s22p63s23p64s23d9, [Ar]4s23d9

Where are the following families of the periodic table – Alkali, Alkali Earth, Halogen, Noble Gases, Main Group, Transition Metals?

Where are the S, P, D, and F block elements

Define Effective Nuclear Charge, Ionization Energy, Electron Affinity, and Electronegativity.

Effective Nuclear Charge – pull on valence electrons by nucleus
Ionization energy – energy needed to remove an electron

Electron Affinity – change in energy as an electron is added to an atom

Electronegativity – ability to attract an electron while bonded to another atom
Explain the relationship between Effective Nuclear Charge and the following – atomic radii, ionic radii, ionization energy, electron affinity

ENC up – size down, ionization energy up, electron affinity up
What are the trends in the periodic table in relation to Effective Nuclear Charge, Ionization Energy, Electron Affinity, and Electronegativity.

Across – ENC, IE, EA, EN all increase, size decreases
Down – size increases, ENC, IE, EA, EN all decrease
Bond types- explain them, types of elements involved, what electrons are doing in each, how to determine (element types and electronegativities)

Metallic – shared between all atoms in sample (metals)
Ionic – transferred to another atom, opposite ions attract (metal & non-metal)

Polar Covalent – share electrons, but not evenly (two non-metals)

Nonpolar Covalent – share electrons evenly
What is the bond length and energy relationship

Bond Energy increases, bond length decreases
Explain the octet rule and how it is met with bonds

Atoms will be stable when the valence shell has an octet (8 electrons) bonds are formed to enable an atom to reach the octet
Explain Resonance structures

When a molecule may have more than one way the parts can to together (ozone)
Draw electron dot diagrams/lewis structures and shapes for the following compounds

CH2O


PH3


SiO2


SiH4


SCl2
Trigonal

trigonal

linear


tetrahedral

bent
Planar


pyramidal

Determine bond type based on electronegativities for the following compounds (show poles/ion charges if needed) :

MgS

CI4

CuPb

NH3

CaF2
Polar

nonpolar
metallic
polar

ionic
Explain why CO2 is not a polar molecule, but H2O is even though both have polar bonds. (hint – look at the shape)

CO2 is linear, so it is non-polar. H2O is bent, so we can get a polar molecule
Explain dipole-dipole forces, london dispersion forces, and hydrogen bonds. Tell what phase each is most likely to be.
Dipole-dipole forces – permanent dipoles attract each other
Hydrogen bonds – strong dipole-dipole forces (need H and NOF)

London dispersion forces – temporary dipoles due to electrons orbiting – dipoles attract for a brief time
Impacts of bond types on characteristics – melting point, solubility, conductivity

Metallic– high melting, conductive, not soluble
Ionic – high melting, soluble, conductive in a water solution

Polar covalent – medium melting, some are soluble, do not conduct

Nonpolar covalent – lower melting, not soluble, do not conduct
Naming compounds, polyatomic ions – give 8 examples of your own and find the molar mass of each
Find the % composition of Mg(NO3)2
Molar mass = 148.33, Mg = 16.39%, N = 16.19%, O = 64.72%
Find the correct chemical formula if it has a molar mass of 56.12 g/mol, and is 86% Carbon and 14% Hydrogen.

86 g C (1 mol C/12.01 g C) = 7.16 mol C / 7.16 = 1 mol C
14 g H (1 mol H/1.01 g H) = 13.86 mol H /7.16 = 1.94 mol H
Empirical = CH2, empirical mass = 14.03

Molar mass = 56.12 (3X the empirical) so molecular formula = C3H6
Draw, name, and write the formula for 6 organic molecules, including some double and triple bonds. 

Write the empirical formula for each of your organic molecules above.

Write the isotope for a neutral oxygen atom with 7 neutrons in both isotope formats.

Oxygen 15, 8O15
The half-life of Barium-139 is 86 minutes. How long would it take for a 8 g sample to decay to less than 0.1 g?

8g → 4g → 2 g → 1 g → .5 g → .25 g → .125 g → .0625
7 half-lifes (7X86 minutes = 602 minutes or 10 hours and 2 minutes)

Be able to identify the following tools – beaker tongs, crucible tongs, ring, triangle, crucible & lid, mortar & pestle, Erlenmeyer flask, test tube holder, test tube clamp, buret, pipet (both graduated & volumetric), wire gauze

