CHEM-342 Introduction to Biochemistry Name
Midterm Examination - Individual Part

Wednesday, 22 March 2006

H. B. White - Instructor

Average 58.4/90, Range 30 - 88/90, N =129

Important - Please read this before you turn the page.

Write vour name on each page.
This individual part of the midterm examination is worth 90 points.

You may refer to your notes, course reader, handouts, or graded homework assignments Textbooks,
reference books, and wireless laptop computers cannot be used.

This examination will assess yvour learning, problem-solving skills, and ability to communicate
clearly. It 1s intended to be challenging even to the best students in the class.

Writing reflects how you think. DBetter quality answers will receive higher marks. Therefore
organize your thoughts before you write and draw. Among the “right answers™ I will read for the
following questions, some will be better than others because they

* show greater depth of understanding,

- avold extraneous or thaccurate mmformation,
* provide a more logical structure,

* use appropriate examples,

* include appropriate illustrations, and
. choose words with precision.

Strive to write not that vou may be understood, but rather that yvou cannot possibly be
misunderstood. Stream of consciousness answers are rarely well organized or clearly presented.
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1. {15 Points) Professor Essigsaure returned to his lab one night to prepare for a lecture
demonstration based on the experiment presented in the second paragraph of Section 11

Stokes™ 1864 article. Within minutes he was looking high and low for the glacial acetic acid
and mumbling angrily about associates who don 't replace the things they use up. Frustrated,

but undaunted, he figured any acid would do and substituted concentrated hyvdrochloric acid.

After all, he reasoned, a stronger acid should work even better. — Not so. Sure enough the
hemoglobin solution turned brown immediately upon addition of HC1 but, much to his initial
puzzlement, the resulting hematin did not extract into the ether layer.

A Please explamn in chemical terms why HC1 cannot be substituted for glacial acetic acid in
this experument.

B. Draw chemical structures and diagrams to support vour argument.

2. (15 Points) Buoyed by Zinoffsky s successes with horse hemoglobin, the iron content of proteins
became of interest. The following experimental data were obtained.

Dry weight of protein = 10.033 grams
EMnOs reagent = 13.53 ml (titer = 0.473 mgFe/ml)
A. What 1z the percent iron in this protemn?

B. Estimate the minimum molecular weight of this protein.

C. Is this protein hemoglobin? What 1 the basis for vour answer?
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3. (5 Points) Before most classes, [ draw the structure of a mystery molecule on the board. The
molecule usually is relevant to the article being discussed. While I don't expect students to
identify the molecules, I do expect students to be able to analyze the structure and make some
simple observations and predictions. The biomolecule below was not used this semester. In the
space provided, predict af least three properties and/or features of this molecule based on its
sucture.

4. (10 Points) Construct an informative concept map using the following 10 words:
protein, peptide bond, heme. 1ron, histidine,

amino acid, hemoglobin, tetrapyrrole, sulfur, oXVZen.



