CHEM 105 — Dr. Lammi Name:

EXAM Il -Oct. 7, 2019
Please show all work and/or reasoning in the space provided or on the attached scratch page. Partial credit for
incorrect answers may only be awarded if work/reasoning is shown. Remember to report the final results of your

calculations with the appropriate significant figures. A Periodic Table and a page of helpful information are
provided for your use. GOOD LUCK!!

1. (9 pts) Please provide the correct formula or name for each of the following compounds.
a. diantimony pentaselenide

b. potassium dichromate

C. NzSz

2. (14 pts) N2Sz, named in Question 1(c) above, contains alternating N and S atoms connected in a 4-membered ring:

N— Sl a. Draw the best Lewis structure(s) that obey the octet rule. Include equivalent resonance structures if
L N appropriate.

b. Based on your structure(s), how do expect the N-S bond lengths to compare? Circle one answer below.
i All four bonds are the same length
ii. ~ One bond is shorter than the other three
iii.  One bond is longer than the other three
iv.  Two bonds are shorter and two bonds are longer

c. This compound is not very stable: it is shock-sensitive and decomposes explosively above 30 °C. What
evidence can you give based on your structure(s) in part (a) to help explain its instability?

3. (5 pts) Which of the following are true about hybridization? Circle all that apply.
a. Itinvolves mixing valence orbitals on a central atom
b. Resulting hybrid orbitals can correctly explain known bond angles for all molecules
c. There is no proof that hybridization occurs
d. Atoms must mix all of their valence orbitals together to form hybrids



4. (27 pts) a-Linolenic acid, ALA, is one of the omega-3 fatty acids found to benefit heart health. Its chemical formula
is C1gH300-, and it has the Lewis structure shown below.

T | | T H T T T T a. Please estimate the bond angles X, Y, and Z.
c—cCc— —cﬁ—cz—c—czc v
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H—C—H b, Please specify the type of hybrid orbitals used by each of
c—H the three numbered C atoms (see arrows).

Ci: C.: Oangle z:

c. Please specify the numbers of sigma (o) and pi (r) bonds in
the molecule.

o bonds: 7t bonds:

d. A teaspoon of flax seeds (which many people add to their breakfast cereal) contains 783 mg of ALA
(C1sH3002). How many molecules of ALA are present?

e. The calorie content of a food item — which is a measure of the energy stored in its chemical bonds — may be
determined from the amount of energy given off when it is combusted. Please write and balance the
chemical equation for the complete combustion of ALA (C1sH3002).

(Lots of extra space herel!!)



5.

(12 pts) Hydrogen peroxide (H20>) is often sold by chemical suppliers as a concentrated solution that is 30.0 %
H>0O, by mass: this means that it contains 30.0 grams of H,O, per 100.0 grams of water.

a. Suppose that 30.0 g of H,O; is combined with enough water to reach a total solution volume of 103.5 mL.
What is the molar concentration of hydrogen peroxide in this solution?

b. Suppose that you wish to dilute 50.0 mL of the solution prepared in (a) to a final concentration of 0.425 M (a
concentration similar to what is sold in the drugstore). To what final volume must you dilute it in order to
reach this concentration? [Note: If you did not obtain an answer for (a), you may use 1.00 M.]

(20 pts) Uranium must be refined and enriched in 2*U before it can be used as a fuel in nuclear reactors. (We
sometimes hear news reports about nations “enriching uranium” in efforts to produce nuclear weapons, too.) The
first step in this process involves formation of UF., an unbalanced equation for which is shown below.

UO2(9) + HF(ag) — UFRa(9) + H0()

a. Please provide the correct name for UO-.

b. Please balance the chemical equation above.

c. What mass of UF,4 in Kilograms can be produced from the reaction of 10.00 kg of UO; and 5.00 kg of HF?




Problem 6, continued

d. Suppose that a scientist performs this reaction in the lab, obtaining 5.47 kg of UF,. What is his/her percent
yield?

7. (18 pts) In this problem, you will describe bonding in bromate, BrOs".

a. Please draw the best Lewis structure(s) that obey the octet rule. Include equivalent resonance structures, if
necessary. Indicate the formal charge on each atom.

b. Next, draw the best Lewis structure(s) that minimize formal charge, including equivalent resonance
structures, if appropriate.

c. Please use either your answer for (a) OR (b) to name and sketch the molecular geometry of this ion.
Also, please estimate the bond angles.

d. Is BrOs polar or nonpolar?




BLANK SCRATCH PAGE

If there is material to be graded here, make sure that it is clearly labeled and write your

name on the page.




Useful Constants, Conversion Factors and Equations

Constants and conversion factors:

2
h = 6.626 x 10% J's ¢ = 2.9979 x 10° m/s 13=1 kg*m

Na = 6.022 x 107

Equations:
g="

Vv

c
V= I Ephoton =hv
Ex (ejected electron) = Epnoton - ¢ Ex = %mv2
AE=-2.18x107"® J[iz—lz] Esnoion = |AE]

ng n
h

kmatter =
MiVi = MV
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