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CHEM 3201A Fall 2020 Midterm Examination |
October 16, 2020 Name:

Fon otha

Kupeleuudant

Student number:

120 minutes, 6 questions.

80 Marks (*+ 6 bonus marks)

Part marks are available so show your work! Marks per question or part thereof
are shown in square brackets [#].

Your course textbook, a molecular model kit, ruler and calculator are permitted.
You are :o" permitted to have inserted extra paper (sticky notes and flags are

[ our textbook. This is considered cheating, as stated in your
course prospectus. If you have extra paper in your book, speak to the professor or
the TA before you begin the exam.

You are allowed to write on this exam sheet and it will be graded, as will your
submissions on other paper. It helps us grade faster and more accurately if you write
“see exam sheet for question 2” or something similar to help us connect items on the
question sheets and your additional pages.

FREE ADVICE: BEFORE STARTING, LOOK THROUGH THE ENTIRE EXAM AND
START WITH YOUR FAVOURITE QUESTION.

1. A sample has a molecular ion (in EIMS) at m/z 170. Determine the molecular
formula based on each restriction below (separately, which mean that ¢ does not
include the restrictions from b and so on). NOTE: No formula should have fewer
than 6 hydrogen atoms (only because | said so).

a) C and H only [2]

) One chlorine [2]

) One sulfur and one oxygen [2]
&?\o::zu@m:mﬁ
v

If the EIMS shows M and M+2 peak with relative abundances of 22% and 7.3%,
respectively, which formula is correct? [2]

f) Which formula is correct if the EIMS shows the following relative abundances?
m/z 170, 50.0%; 171, 7.3%; 172, 0.5%. [2]

2. Using the molecular formula you generated in question 1d, calculate U. [4]

3. a) For the formula you generated in question 1c, calculate the theoretical high-
resolution mass of the molecular ion that would be observed in chemical ionization
_<_m [4]

E G_<m: your answer in 3a, what is the highest mass-to-charge ratio that could be
“observed and still constitute proof that your formula is correct? [2]

4. Below is the El mass spectrum for 2-hexanone (MW = 100).
Provide the structure and a fragmentation mechanism to explain the
formation of each of the peaks at m/z/85,58, mﬂ and Am [20: 5 for
each peak (2 for structure, 3 for mechanism)]. BONUS [3 each]:
Provide the structure and a fragmentation mechanism to explain the
formation of each of the peaks at m/z 71 and 29.
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5. An unknown compound was found in my lab. We analyzed it using EIMS and 100+ El mass spectrum
IR spectroscopy. r\
a)y What is the molecular formula? [4] i i
b) What is the degree of unsaturation? [2] . o
c) What is the structure? Explain your answer. [12] \ ™
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6. Another unknown compound was found in my lab. We analyzed it using combustion 100~ El mass spectrum 94
analysis, EIMS and IR spectroscopy. Combustion analysis gave the following data:
C, 73.14%; H, 7.38%; N, ~0%. ]
43
a) What is the molecular formula? [6] 80 70
b) What is the degree of unsaturation? [2] - i
c) What is the structure? Explain your answer. [12] Note that there are two possible = 71
structures that will be accepted as correct because they cannot be readily 5 60
distinguished using that data provided. =
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