CHEM 1211 - Honors General Chemistry I

This Honors section is designed to provide a deep discussion of General Chemistry principles, from a molecular
perspective. We will approach problems comprehensively and integrate knowledge throughout the semester. We
will use math — including algebra, geometry, trigonometry, and some calculus — to enrich our discussion of chemical
concepts. We will go beyond basic systems to pursue an understanding of chemistry in real-world situations.

This year, we will not have an application to join the course. Instead, please review the selection of questions
posted here. Answering these questions without help is a good (but not the only) indicator of your readiness to
succeed in the course — motivation, hard work, and a deep desire to learn are the most important ingredients.

If you would like to enroll in this section, please request a permission code:
https://www.chemistry.utah.edu/permission-codes/

I look forward to working with you in the Fall!

Sample Problems

1. Sketch the Lewis structure and molecular structure of the PF,~ ion. Provide the name of its molecular shape.

2. What are the following expressions equal to?

(@3¢=__ (b) 1072 =
(c)e?e 3= (d) V5% =
3. Solve for the indicated variable:
(a)3x = 186 x = (b)logpx = -2 x =
(c)5xy =37y «x= (d) sin(x) =0 X =

4. Determine the result of the following expressions:

. V2
(a) sin (g) = (b) arccos (7) =
(c) The (x,y) coordinates of 8 = —60° on the unit circle are

5. Determine the result of the following expressions:

(a) The (x,y) vector (4,2), when rotated 90 degrees counterclockwise, becomes

(b) The (x,y,z) vector (0,3,5), when reflected through the xz plane, becomes

6. A load of garden mulch, with a volume of 2.5 cubic yards, is delivered to your home. In cubic inches, what is the
volume of this delivery?

Volume = in®

7. On April 9, 1860 the first Pony Express rider from the east arrived in Salt Lake City, UT at 6:45pm. The mail
pouch got to Carson City, NV on April 12" at 2:30pm. The Pony Express was set up to move continuously, with a
series of horse and rider exchanges at set stations along the route. The distance between Salt Lake City and Carson
City is 547 miles. What was the average speed of the mail pouch during this leg of the trip?

Speed = m.p.h.
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8. A diatomic nitrogen molecule—the dominant component in air—has a mass of 4.65 X 1072¢ kg. At room
temperature, its average speed is 515 m/s. In SI units, determine the average classical momentum of N,.

Momentum =

9. In the elementary chemical reaction A — B, the rate of the reaction depends on the concentration of species B,
denoted [B], as . (Select one answer.)

(a) (b) —[B] (o) [B]? (Ao (o) [BI(®)

dls)
dt

10. A combustion reaction drives most modern automobile engines. Is the combustion of octane (gasoline)
exothermic, endothermic, or cannot be determined? In one complete sentence, explain your reasoning.
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