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When you get a headache, you may want to take one of the many pain relievers on the market. The instructions on a bottle of aspirin might direct you to take 325 mg tablet A bottle of acetaminophen might direct you to take a 500 mg tablet. Is one of the medications stronger than the other? Let’s find out!	
	Pain Reliever
	Molecular
Formula
	Molar
Mass
	Adult
Dose
	Moles in a
Standard Dose

	ibuprofen
	C13H18O2
	
	400 mg
	

	acetaminophen
	C8H9NO2
	
	500 mg
	

	aspirin
	C9H8O4
	
	325 mg
	






1. Complete the chart above.
2. Which tablet contains the most moles of pain reliever?
3. According to your data table which substance is the least powerful?

Imagine a pharmaceutical company has 100. moles of acetaminophen to be made into 500 mg tablets. How many 500 mg tablets can be made? Show your work with units.


Restaurants usually have small packets of sugar (sucrose) to sweeten coffee or tea. Each sugar packet contains about 1.0g of sucrose, C11H22O11. How many moles of sucrose does this represent?


Suppose you run a company that recycles copper.  Three different sources of copper consist of 1 mol of CuO, 1 mol CuCO3, and 1 mol Cu2O. 
a. Which compound has the greatest total mass? Show your work.
b. Which compound has the greatest mass of Cu? Show your work.
c. Assuming the cost of extracting the copper is the same for each compound, which compound represents the best deal for your company?
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Toxicity	[image: ]

You probably have been warned about the dangers of different substances, from pesticides to wild mushrooms. A snake bite from a poisonous snake can be lethal. However, tiny amounts of snake venom have been used as a medicine to control high blood pressure. How much snake venom is toxic and how much is therapeutic? Scientists try to determine the toxicity of substances that we buy or come into contact with. It is clearly not a good idea to determine how toxic a substance is by purposely exposing humans. Yet is vital to know how much of a certain substance is dangerous. So, toxicities of most substances are measured by exposing laboratory animals to toxic substances. Typically, rats or mice (sometimes rabbits, dogs, monkeys or the occasional chicken) are used.  It may seem unkind to subject small animals for testing, however, the alternative would be to risk human life with untested products. Imagine if the safety of products on a store shelf had never been confirmed in any way.
Scientists use a variety of methods to measure toxicity. One measurement is called the LD50 (lethal dose 50%). The LD50 of a substance is the amount of a substance that causes the death of 50% of the animals exposed to it. LD50 is measured in grams, milligrams or micrograms of substance per kilogram of body weight. The smaller the mass of the substance as reported in LD50 the more toxic the substance.
1. The LD50 for caffeine is approximately 150 mg/kg of body mass. How much caffeine, in grams, would be lethal for a 120 lb. person? How many cups of coffee would a person have to consume in order to get a lethal dose of caffeine assuming there are 150 mg of caffeine in a cup of coffee? 


2. Two sweeteners have been used to sweeten soft drinks: fructose (C6H12O6) and aspartame (C14H18O5N2). A regular can of soda has 40.g of fructose while a diet soft drink contains about 0.225 g of aspartame. 
	Sweetener
	Formula
	Molar Mass
	LD50 in
g/kg
	Grams in soft drink
	Moles in soft drink
	LD50 in mol/kg

	fructose
	C6H12O6
	
	28.5 
	40.0 g
	
	

	aspartame
	C14H18O5N2
	
	10.0 
	0.225 g
	
	




a. Complete the chart above.
b. How many cans of a regular soft drink would a 64 kg (141 lb.) person need to consume in order to get a lethal dose of fructose? Show your work.




c. How many cans of a diet soft drink would a person 64 kg (141 lb.) person need to consume in order to a lethal dose of aspartame? Show your work.
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