CHEM 130 Name
Quiz 4 - September 14, 2018

Complete the following problems. Write your final answers in the blanks provided. You must show your work
to receive full credit. Show your answers to the correct number of significant figures with the correct units.

1. Malachite, a copper-containing mineral with the formula Cu>(OH),COj3 can be used to prepare copper metal.
Answer the following regarding malachite.

a. What is the molar mass of malachite? (2 pts.)

From the formula, 1 mol malachite consists of 2 mol Cu, 5 mol O, 2 mol H and 1 mol C, so the molar mass is:
[2(63.546) + 5(15.999) + 2(1.008) + 1(12.011)]g/mol = 221.114 g/mol

Answer___221.114 g/mol
b. Determine the mass percent of oxygen in malachite. Cu,(OH)>COs? (3 pts.)

Molar mass of malachite is 221.116 g/mol and each mole of malachite contains 5 moles of oxygen, or
5x 15.9994 g =79.997 g oxygen, so the mass % oxygen is:

79.995 g O x 100% = 36.18 % O
221.114 g malachite

Answer 36.18 % O

c. If you wanted to prepare 10.0 grams of copper from malachite, what mass of the mineral would be
required? (3 points)

Each mole of malachite contains 2 mol Cu, so 221.114 g malachite contains 2(63.546)= 127.092 g Cu

10.0gCu x 221.114 g malachite = 17.398 g malachite
127.092 g Cu

Answer___17.4 g malachite __

2. Complete the table of ions below: (8 points)

Formula Formula
Name (including Name (including
charge) charge)
hydroxide ion OH acetate ion C,H30y
ammonium ion NH4* perchlorate ion ClOys
L 24 sulfur anion 3
magnesium ion Mg (aka sulfide) S
carbonate ion COs* cyanide ion CN




3. Fructose is a simple sugar that is found in many plants as a component of sucrose. Excessive consumption
of fructose has been linked to insulin dependence, type 2 diabetes, and cardiovascular disease. If fructose
has a percent composition of 40.00% C, 6.71% H and 53.28% O and a molar mass of 180.16 g/mol, what
are the empirical and molecular formulas of fructose? (9 pts.)

There are at least two approaches to this problem. I'll show you two, either approach is fine.

Approach 1:
Let’s assume we have 100 g of fructose. Then we will have 40.00g C, 6.71g H and 52.28g O. How many
moles of each?

40.00e€x1molC =333molC 6.71eH x1molH =6.66molH

12.011 &€ 1.008 g H

Similarly, we find we have 3.33 mol O.

Therefore, our empirical formula is Cs33He.6603.33, or C;H2O,. If this were also the molecular formula, the
formula weight would be equal to the molecular mass. For the empirical formula, the formula weight is
30.026 g/mol, which is one sixth (180.16/30.026 = 6.00) of the molecular mass, therefore, the molecular
formula must be C¢H20es.

Approach 2:
We know that one mole of fructose has a mass of 180.16 grams and we know the percent composition of
fructose, so we can calculate how many moles of each atom must be present in one mole of fructose.

40.00 € x 180.16 gfruetese x 1 mol C = 6.00 mol C
100 gfruetose 1 mol fructose  12.011 g€ mol fructose

6.71 ¢ H x 180.16 efruetose x 1 mol H = 12.00 mol H
100 gfruetose 1 mol fructose ~ 1.008 &H mol fructose

53.28 e0 x 180.16 ¢fruetese x 1 mol O = 6.00 mol O
100 gfruetese 1 mol fructose  15.999 £© mol fructose

Therefore, our molecular formula must be CsH2O¢ and the empirical formula is CH»O.

Answer: Empirical Formula CH-O Molecular Formula CsH1206
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