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Please refrain from talking to each other, and using internet, or cell phones. You may use a
.~ calculator. All necessary constants are provided here, for your convenience. The exam consists
: Lom > pages and 6 problems. Make sure to CLEARLY write your name and ID number at the top

~ of the front page.

Good luck!
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2 . | . .
(10 points) Cm_mm only the Periodic Table arrange the following elements 11 order

of | . I .
-Ereasing electronegativity: N, Ti, Cs, Cl.
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3.} (20 points) The HBr molecule in the gas phase has the experimentally measured dipole

moment .82 D) and the interatomic distance £1.41 A0

(1) Calculate the partial charges on atoms in HBr.
(i)  Calculate how ionic (in %) the H-Br bond is.
(111 How covalent is the H-Br bond (in %)?
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(20 points) Consider the following configurations of point charges (in <mm==3v, .
characterize them as bound (when the total Coulomb energy of the system 13 negative,

which indicates attraction), unbound (repulsion), or pon=hound (when (o 3 08 Py
acting on the atoms and the Coulomb energy is zero).

Hint: use the formula for the Coulomb energy: V = q1q2/47€or, and remember that it I

additive, i.e. interaction between every possible pair of charges adds to the total Coulomb
energy of the system.




J. (20 PoInts) How
order to obey the
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many H atoms would each of the following atoms would like 10 bind, In
octet rule:

6. (20 points) Draw the Lewis structure for NO, molecule (it 1s a bent ONO structure).
Does the N atom have a complete, overcomplete, or incomplete octet?
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