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c=ν(, E=hν, 1/(=-R(1/ni2-1/nf2), λdeBroglie=h/mv,(x (h/4Π,  h = 6.626 x 10-34 J sec, c = 3.00 x 108 m/sec, NA = 6.02 x 1023 /mol, melectron=9.11 x 10-31kg
Part 1 – Multiple Choice – Choose the one best answer that completes each question
______1. The intensity of a beam of light is related to its 

a. relative number of photons. 

b. frequency. 

c. wavelength. 

d. speed. 

______2. A quantized variable 

a. can only assume certain values. 

b. consists of photons. 

c. is extremely small. 

d. can be continuously varied. 

______3. For an orbital, a node is 

a. a surface where there is a maximum probability of finding the electron. 

b. a surface where there is no chance of finding the electron. 

c. a surface inside which there is a 90% chance of finding the electron. 

d. the midpoint of the orbital. 

______4. Which orbital-filling diagram violates Hund’s rule?
a. [image: image1.png]


 

b. [image: image2.png]


 

c. [image: image3.png]


 

d. [image: image4.png]


 

______5. Which ion does not have a noble gas configuration in its ground state? 

a. Al3+ 

b. Ga3+ 

c. Sc3+ 

d. As3- 

______6. Of the following, which element has the highest first ionization energy? 

a. Al 

b. P 

c. Na 

d. Cl 

______7. Which ionic compound would be expected to have the highest lattice energy? 

a. Al2O3 

b. MgO 

c. NaCl 

d. AlF3 

______8. A reactive element with a relatively high electronegativity would be expected to have a relatively 

a. small negative electron affinity and a relatively low ionization energy. 

b. large negtive electron affinity and a relatively low ionization energy. 

c. small negative electron affinity and a relatively high ionization energy. 

d. large negative electron affinity and a relatively high ionization energy. 

______9. The electronegativity for both sulfur and carbon is 2.5. Therefore the compound CS2 would be expected to 

a. have polar covalent bonds between C and S. 

b. have nonpolar covalent bonds between C and S. 

c. be ionic with C as the anion. 

d. be ionic with C as the cation. 

______10. Which of the following is not a valence bond concept? 

a. Lone pair electrons are in atomic orbitals or in hybrid atomic orbitals. 

b. Atomic orbitals on two atoms may overlap to form antibonding orbitals. 

c. A pair of electrons in a bond is shared by both atoms. 

d. The greater the overlap between the orbitals on two atoms, the stronger the bond. 

Problems

1. (4 points) Why do we use probabilities when we discuss the possibility of an electron in the space surrounding the nucleus of an atom?
2. (4 points) Draw the orbital associated with the following quantum numbers.  

a. n=6, l=1

b. n=4, l=2

3. (15 points) One watt (W) is equal to 1 J/sec.  Assuming that 15.0% of the energy output of a 75 W light bulb is ultraviolet light and that the average wavelength of the light is 300 nm, answer the following questions:

a. What is the average frequency of the ultraviolet radiation of a 75 W light bulb?

b. What is the average energy of a UV photon of light from a 75 W light bulb?

c. The first ionization energy of sodium is 496 kJ/mol.  Would light of 300 nm eject an electron from sodium?  Explain you logic using equations and words.
d. What wavelength of light would be necessary to eject an electron from a sodium atom with a kinetic energy of 2.74 x 10-19 J
e. On average, how many UV photons are emitted by the light bulb each second?

4.  (6 points) Write the complete or shorthand electronic configurations (as requested) for the following atoms and ions.  (Write configurations as predicted by the periodic table.)
a. S (complete)

b. Np (shorthand)
c. Mo+2 (shorthand)

5. (4 points) Explain why there is a decrease in ionization energy from N to O.
6. (6 points) Arrange the following ions/atoms in order of increasing radius: I, Xe, Cs+1, I-1
.
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7. (4 points) I a certain molecule, a p orbital overlaps with a d orbital as shown below.  What kind of bond is formed, σ or π?  Explain your choice.
[image: image7.wmf]O

B

r

H

F

C

N

S

e

H

C

l

C

1

C

H

C

2

O

O

N

S

1

K

r

B

r

B

r

B

r

H

C

l

S

2

H


8. (12 points) Draw Lewis electron dot structures for the following molecules.  Show resonance structures where appropriate.  If formal charges exist on atoms show them.
a. ICN (Which atom is in the center?  Explain which skeleton structure/resonance structure is most reasonable using formal charge and/or electronegativity arguments.)
b. XeF5+
c. IBr3 
9.  (10 points) Answer the following questions for the structure shown to the right:

a. [image: image8.wmf]What are the molecular and orbital geometries around Kr?
Orbital 
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b. What is the hybridization of Se?

 of C2?



c. What is the shortest nitrogen sulfur bond?




d. What is the approximate S1—N—O bond angle?





e. How many sigma bonds are in the molecule? 




f. How many pi bonds are in the molecule? 




g. What is the C≡C1—Se bond angle? 




h. What is the orbital geometry around the S2 atom? 




10.  (9 points) Given the molecule below, explain the bonding in terms of valence bond theory.  Tell the atomic orbitals on the central iodine, describe any electron promotion necessary (remember to take the formal charge on iodine into account in your answer), indicate the orbitals involved in sigma bonding, pi bonding, and those containing lone pairs.  (Note: This molecule is not likely to ever form!)

[image: image5.wmf]S

F

B

r

C

l

O


11. (8 points) The nitric oxide molecule, NO, readily loses one electron to form the NO+1 ion.  Determine the bond order and magnetic character of each of these species and comment on why NO so easily gives up its electron.

[image: image6]
a. magnetic character

NO_____________________

NO+1______________________
b. bond order

NO_____________________

NO+1______________________
c. Propose an explanation for why NO loses an electron easily.







*2p











*2p











2p











2p











*2s











2s











*1s











1s





1s





2s





2p





2p





2s





1s





� EMBED ChemWindow.Document  ���





� EMBED MercuryOLEServer.Document  ���









8

_1172493937.bin

_1172494245.bin

_1172471857.bin

