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CHU 1140/CHE 3140/NSU 1140 — INTRODUCTION TO BIOCHEN[ISTRY AND
BIOPHYSICS

- DURATION - TWO HOURS

Date : 27" December 2011 - Time: 1.00-3.00 pm

Instructions to candidates

This question paper consists of two. parts. Part A and Part B. Each part consmts of three
questions. You are required to answer four questions in all choosing two questlons from
each part. Use separate books to answer Part A and Part B.

PART A — BIOCHEM ISTRY

01. a. How did life begin on earth? Explain, (15 marks)
b. . Draw a structure of a prokaryotic cell and label them clearly. |
ii. What are the main differeﬁces between prokaryotes and eukﬁryétes?
(20 marks)
¢. i. Explain briefly the structure of a chloroplast. |
ii. What are the similarities between chloroplasts and mitpchondria?

iti. What is the most important structural difference between chloroplasts and
mitochondria? (30 marks)

d. i. What do you mean by lipid bilayer? Explain.

ii. List some of the properties of lipid bilayers formed between two aqueous
phases.

iii.“Some cell membranes are more flexible than the others”. Explain this
statement using lipid bilayers. (35 marks)
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02. a. What do you mean by the term mutarotation? Explain uéing D-gllicose.

(10 marks)

- cHO
, ,'H-é—OH _
C oy

HO—C-t

H—E—OH .
H0H

D glucose

b. i. Draw the structure of the glycoside that is formed when a-D glucose reacts with
methanol.

ii. Give the name of the glycoside formed in b(i)? (15 marks)
¢. i. What are anomers?

ii. What are the two anomers for D-glucopyranose? Draw the Haworth
projections of these two and label them. (20 marks)

d. i. Maltose is a reducing disaccharide formed from two molecules of D-
glucopyranose linked by 1,4-glycosidic bond. Draw the structure of maltose
and explain why it is considered as a reducing sugar.

it. Indicate one test that could be used to deduce whether malfose is a reducing
sugar.

~iii. What are the products formed when maltose undergone hydrolysis? Draw
structures. (40 marks)

e. 1. Name the polysaccharide found in starch.

it. Indicate the structural differences between these two polysaccharides.
(15 marks)
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03: 2. i. “Amino acids exist as zwitter ions”. 'Exp'lain this statement.
i, pKa value for the cationic form of alanine is 2.3 while pKa value for dipalar ionic
~ form of alanine is 9.7. Calculate the isoelectric point of alanine.

iii. What are the types of secondary structures of proteins? Explain their structures.

.iv. Explain what is meant by the quaternary structure of proteins. -
: ' (45 marks)
b. i. Explain what peptide hormones are. '
ii. Name two peptide hormones found in human body and deseribe their functions.

(20 marks)

¢. i. Explain briefly the structural features in nucleoside, nucleotide and nucleic acids.

ii. Explain the process of replication of DNA.
ili. Write down the complementary sequence of the following nucleotide chain.

5’ T-T-C-G-A-A-G-G-C-C-A ¥ (35 marks)



PART.B ~ BIOPHYSICS

(Assume acceleration due to gravity g =10 Nkg "wh-ere necessary unless otherwise stated)

Answer in a separate boollet,

(1) - Describe how the body use the principle of levers mcludlng in your answer at least one example
of the three classes of leavers.

AT
F lesemsle— 10m—se—a3cm—

LN AON

(i) A person with upper arm vertical and forearm horizontal holds a mass of 4 kg. The mass of
the forearm is 1.5 kg. Consider four forces acting on the forearm: F at the elbow T by the
biceps, 40 N by the mass and 15 N as the weight of the arm. The points of application are
shown in the drawing above. Calculate F and T.

(i) When the arm is stretched out horizontally, it is held by the deltold muscle. The situation is

" shown schematically in the dta_gram below. Determine T and F.

T
17

15 avn—s '
33Cm
1 T5N

2). (D G:ve a brief account of the mast common defects of vision and how them might be corrected.
Diagnose the following disorders of the eye.

(a)

)
(©)
(d)
(e)

Far point in infinity; near point 0.75 m from the eye.

Visible spectrum width normal; difficulty in distinguishing red, orange, yellow and green.
Far point 2 m form the eye; near point 0.2 m from the eye.

Unequal focus in different planes.

Near point (.5 m from the eye;
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tii) A relaxed‘éyé can be :;_epresented.‘by a single refraéting surface of powex; 60.0 rdiopters' with
n; =1.000 and.n; = 1.336. What is

(a the focal length (Use the equation A [ / —IJ( / / ) with Cartesian sign

, conventlon)
(b) the image distance for an object at mﬁruty‘? _
(c) Does the image fall on the retina? [llustrate your answer with a ray diagram.
(iii) At agé 40 years the accommodating power of the normal eye is about 4.0 diopters and the
near point 250 mm. What is’
(a) the total optical power of the accommodated eye.
(b) the image distance for an object at the near point?
‘Illustrate your answers with a ray dlaﬂram How does this compare with the answer to
part(ii). Comment On your answer.

(3).  On what factors do the pitch, loudness and quality of a note depend. Draw diagrams to illustrate
_your answer.
An observer, at a given distance from the center of an explosion, hears the report, -

(a) By sound waves received directly and

(b) By sound waves reflected from a wall situated at an equal dlstance from the center of the
explosion but on the side remote from the observer.

{(c) Compare the energies of the two sounds received by the observer, expressing your results
in decibels. Assume the wall has a reflection coefficient of 50 percent. '

-Copyrights reserved-
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