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L. A. (8 pts) Physical properties. (No explain = no credit.)
a) Which compound (A or B or neither) has the higher boiling point? Explain briefly.
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b) Which compound (X or Y or neither) has the higher boiling point? Explain briefly.
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B. (10 pts)

a) Complete the Lewis structure for the following molecule (only sigma bonds are shown).
b) Provide a 3-D sketch for this molecule (only the best resonance form). Remember to
locate the maximum number of atoms in the plane of the page.
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C. (4 pts) For the lone pair on each indicated nitrogen atom, describe it as localized or delocalized. C . nave
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I1. (23 pts) Short Answer. LP s a(lv e | noat fo O bod
A) (2 pts) Identify the hybridization of the £0)- 1O
indicated atom (place answer in box). Z n-- _— | ..
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B) (2 pts) Indicate vour choice (A, B or C) for whether the following compound involves:
A) cov onding on t,—{/zﬂic valent
B) 10nic honding onty=ret= [ < ronaer( h—C—H
C) both covalent and ionic bonding CH;F A ;
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C) (3 pts) For the given compound, identify the hybridization
of the central atom and the molecular geometry.
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D) (5 pts) Hlustrate thc‘_hydmgtn bonding that occurs among three molecules of CH;NH;. The first
molecule has been drawn below. (Please note that there 1s more than one correct illustration possible!).
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E) (4 pts) For each of the two indicated bonds, describe tvpe of bond (e.2., ionic, o, ) and the

orbitals that overlap to form the bond (e.g., s, p, sp, sp”, sp’). Put responses in provided boxes.
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F) (5 pts) Provide a complete Lewis structure for the following compound.
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III. A) (14 pts) For the Lewis structures given below, supply any missing lone pairs and draw any
significant resonance forms. Rank each of the resonance contributors in order of importance
and explain your answers. (If any are equivalent, be sure to indicate so in your answer.)
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B) (5 pts) Determine the direction of the equilibrium (forward, reverse, or neither), and explain your

answer. No explain = no credit.
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IV. (22 poinis)

A) (5 pts) Draw the resonance hybrid for the fulluwmg compound.
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B) (5 pts) Is the given compound polar? (In other words, does it have a net dipole moment?)
Explain, using drawings as appropriate. No explain = no credit.
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C) (12 pts) Which is the more acidic proton (H,. Hy or neither)? Explain, using drawings
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as appropriate. No explain = no credit.
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V. (14 pts) Acid/base equilibrium. (;e, - mr&f( ol
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a) Predict the products expected for the above Bronsted-Lowry acid/base reaction.

\/g:l In the boxes provided, label each of the above products. (e.g., acid, base, conj. acid, conj. base)
V'¢) Use curved arrows to show the reaction mechanism.
d) To which side does the equilibrium lie (R or L)? Explain fully.
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CH4C CH@

a) Which compound (A or B or neither) has the higher boiling point? Explain briefly.
CH5CH-CH{OCH;
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B. (6 pts) For each, indicate your choice (A, B or C) for whether it involves:

A) covalent bonding only; B]Eh:-m:u/ndlyg_gm;-:_(?} both covalent and ionic
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C_ (9 pts) For the fone pair on each indicated nitrogen atom, pmwég the orbital it is in and
describe it as localized or delocalized. orbital?

orbital?
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D. (9 pts) a) Complete the Lewis structure for the following molecule (only sigma bonds are shown).
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b) Provide a 3-D sketch for this molecule (only the best resonance form). Remember to
locate the maximum number of atoms in the plane of the page.
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[1. (25 pts) Short Answer.
A) (4 pts) ldentify the hybndization of the indicated atoms (place answers in boxes).

g?s ’\

CH2=93——’<_5_—CH3

H
Y onats "
B) (5 pts) Is the given molecule polar? Explain, using drawings as appropriate.
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C) (10 pts) Provide a complete Lewis structure for each of the following.
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D) (6 pts) Which of the following pure compounds can form hydrogen bonds? (yes/no)
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L (16 pts)

A) For the Lewis structure below, supply any missing lone pairs and draw any significant resonance
forms. Rank each of the resonance contributors in order of importance and explain your answers.

(If any are equivalent, be sure to indicate so in your answer.)
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B) For the Lewis structure below, supply any missing lone pairs and draw any significant resonance
forms. Based on the compound's resonance, determine which site(s) are electron-rich. Indicate any
electron-rich site on the provided structure using a 8- symbol. No explanation 1s needed.
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IV. (15 pts) Which is the more acidic proton (H,, Hy or neither)? Explain, using
drawings as appropriate.
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z ¢z b) _In the boxes provided, label each of the products drawn. (e.g., acid, base, conj. acid, conj. base)

d_, A - - . B £ e ] - ]
V \{}Using the structures given above, use curved arrows to show the reaction mechanism.
d) To which side does the equilibrium lie, Right/forward n@mr neither)? Explain fully.
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