Chemistry 09-107: Honors Chemistry Carnegie Mellon University

Homework 1
Distributed: Thursday, August 30, 2001 Due: Thursday, September 6, 2001

This homework assumes you have already done the practice problems listed on the website.
Please show your work!

1. (3 points) | have a block of pure silver metal that displaces 40.25 L of water. Silver is
currently trading at $4.20 per ounce. How much money can | get for that block of silver?

2. (5 points) The hemoglobin protein is responsible for oxygen transport within your red blood
cells. In humans, the molecular weight of the protein is 64,500. This protein contains 0.35%
Fe by mass. How many atoms of Fe are there in each hemoglobin protein?
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3. Here at CMU, the Collins’ Lab is designing Fe activators for hydrogen peroxide, which are
being used as an environmentally benign alternative to Chlorine bleaches. A typical
bleaching study in the lab mixes together a dye solution with peroxide and very small
amounts of the activator in an aqueous solution.

You have 3.00 mL of a 3.75 x 10” mol/L solution of calmagite, a deep pink dye. The reaction
conditions for this study indicate the following molar ratio of the components:
1 activator : 300 calmagite : 3000 hydrogen peroxide

a) (1 point) As an initial “back of the envelope” estimate, what are the approximate
concentrations of activator and hydrogen peroxide? You only need to give an answer as a
power of ten.

b) (4 points) Using the above concentration of calmagite and ratio, calculate the number of

moles of hydrogen peroxide and Fe activator that will also be in the 3.00 mL solution.

c) (2 points) Lab grade hydrogen peroxide comes as a 30% solution (by weight) in water.
What volume of peroxide should you measure out to give you the number of moles of
peroxide calculated in part b?
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4. (7 points) Aspartame, an artificial sweetener marketed under the brand name of
Nutrasweet®, is synthesized from two amino acids, and has the following composition:

C 57.13%
H 6.16%
N  9.52%
O 2718%

What is empirical formula of aspartame?
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5. Hydrazine, NoH,, emits a large quantity of energy when it is combusted with oxygen gas,
which has lead to its use as rocket fuel. During the reaction, hydrazine reacts with oxygen

gas, Oy, to form Nitrogen gas, N, and water, H,O.

a) (2 points) Write a balanced equation detailing this reaction.

b) (3 points) If | make and launch a small, homemade rocket with 325 g of hydrazine and a 150
g bottle of oxygen that | “borrowed” from the lab, how many grams of Nitrogen are formed?

Problem 1

Total

/3

15

7

15

15

120
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