CHM 115 Practice Exam 1

These questions are taken from the Oxtoby textbook, my old general chemistry book, and questions I have made up It is meant to be longer than a 50 minute exam. Some questions are straight recall, some are quick problems, then some are challenging (not impossible) multi-step problems. This is meant to cover all that we have done from appendices, Chapter 1, and Chapter 2. 

1) In Super Mario Galaxy, Mario is flying through space to ask Rosalina for advice on how to save Peach. He walks into her class to find her teaching Luna chemistry. To take his mind off the task at hand, he sees the following question: In a neutron star, gravity causes the electrons to combine with protons to form neutrons. A typical neutron star has a mass half that of the sun, compressed into a sphere of radius 20 km. If such a neutron star contains 6.0 x 1056 neutrons, calculate late its density in grams per cubic centimeter. (Hint, what’s density?) Problem 26 in Oxtoby Chapter 1 Additional Questions 
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2) Tharja is conjuring up hexes and decides to look at isotopes for help. However, Robin then appears asking for assistance on his own chemistry. To impress Robin (and hopefully win his heart) she decides to show off her isotopic (I think that’s a word) abilities by answering the following problems:

a) Calculate the masses of Carbon’s isotopes if the chemical’s relative atomic mass is 12.011.   The mass of 12C is 12.000000 while the mass of 13C is 13.003354.


	b) Magnesium has three stable isotopes: 24Mg, 25Mg, and 26Mg. The following table gives their data:
	Isotope
	Atomic Mass
	Percent Abundance

	24
	23.9850
	0.7899

	25
	24.9858
	0.1000

	26
	25.9826
	0.1101


What is Magnesium’s relative atomic mass for this problem?
Part A adapted from example in Oxtoby, part B I put together using data on Magnesium’s stable isotopes.
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3) Mike’s adventure in becoming the next Walter White is now reaching advanced stages. He still has yet to make meth, but now wants to try a reaction that actually gives a blue color. One reaction that gives such a color is by adding water to anhydrous copper sulfate:
CuSO4(s) + 5H2O(l) CuSO45H2O(s)
a) If the molar mass of Cu is 63.546 grams, what is the mass of one Cu atom?


b) If Mike starts off with 73.06 grams of CuSO4 and 54.56 grams of water, how much (in grams) of copper sulfate pentahydrate should he get?


c) If 101.79 grams of copper sulfate pentahydrate is received, what is his percent yield? Is Mike making good progress?
Saw this reaction, and thought I could make something out of it for y’all  
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4) Marth is looking to up his manliness by studying chemistry. He knows that elemental phosphorous can be prepared from calcium phosphate via the overall reaction:
Ca3(PO4)2 + SiO2 + C  CaSiO3 + P4 + CO
a) Balance the reaction 
b) Calculate the minimum mass of Ca3(PO4)2 required to produce 69.8 g P4.
c) What mass of CaSiO3 is generated as a by-product?
d) If         grams of CaSiO3 is actually produced, what is the percent yield?

Oxtoby question 42 pg. 56. Question D is for additional practice with limiting reactant.
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5) On route to Viridian City, Ash decides to take the time out of training his Pokemon to work on chemistry because job security is hard to come by these days. He knows that if he gets his chemistry down, he can then one day be a professor. The question he decides to work on reads:
a) Determine the empirical formula of the compound with the following composition:       18.4 percent C, 21.5 percent N, 60.1 percent K. 
b) If the molar mass of the compound is found to be 325.6 grams, what is the molecular formula?

Adapted from 3.57 in problems from Burdge 2nd edition. 
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6) Gatsby is chilling with Daisy and wants to prove to her that he’s more than just some out of the blue New Money man that has an illegal alcohol business on the side (SPOILER ALERT OH MY. I still like him though. He would be good to hang with, don’t you think old sport?). To do this, he wants to show his expertise in combustion analysis. He opens up an a textbook (that still has the edges perfectly defined with lily white pages that gleams more than the sterling silver he has lying near Klispringe) to read:

Terephthalic acid, used in the production of polyester fibers and films, is composed of carbon, hydrogen, and oxygen. When 0.6943 grams of terephthalic acid was subjected to combustion analysis, it produced 0.4014 grams C and 0.0253 grams H. What is its molecular formula if it was also determined that the molar mass of terephthalic acid was 166.13 g/mol?

Shoutout my general chemistry professor for this one
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7) Which of these was not a part of John Dalton’s 5 points?
a) Different elements have different atoms
b) Formed by elements in large multiples
c) Matter consists of individual atoms
d) All of the above are a part of his theory

8) Who did the experiment with gold to show the core of an atom?
a) Heisenburg (SAY MY NAME)
b) Dalton 
c) The homie Rutherford
d) The foreign name sounding guy Milikan

9) Lil Wayne has 7.6894 grams of cough syrup, but wants to combine it with Birdman, who has 6.37 grams of cough syrup. However, Tyga wants to get in on the sharing too and puts in his 4.591 grams of cough syrup. How much cough syrup do they have TO THE APPROPRIATE SIG FIGS?!

a) 18.830
b) 18.8304
c) 18.8
d) 18.83
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I was gonna put a picture of Wayne, but you guys shouldn’t have to look at him. So here’s a picture of the chemistry dog.
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