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THE OPEN UNIVERSITY OF SRILANKA
B.Sc DEGREEPROGRANIVIE - 2009/10 —~ LEVEL 3
FINAL EXAMINATION

CHU 1140/CHE 3140/NSU 1140 — INTRODUCTION TO BIOCEMISTRY &
' BIOPHYSICS
DURATION : TWO (02) HOURS
Date: @blo@:; PRE 30 Time: 1.00 p:m. — 3:00 pxm

Instructions-to-candidates

This question php(’:r consists of two parts: Part A and Part B. Each part consists of
three questions. You are- required to answer four questions _in—all-cheosing- two

guestions from-each part. Tg_swer for the part A and B in two separate 'bob'kl'éfsv.—i

PART A - BIOCHEMISTRY

01. (a) i. Explain how amino acids and nucleic acids originated in earth. (10 marks)
ii. Describe the structure of a prokaryotic cell. (15 marks)
iii. What is the “power house” of an eukaryotic cell? Describe its structure.

(15 marks) -
oplast.

iv. Indicate the similarities-and differences of the nucleus and the_chlor :
) (10 nrarks) -

(b) i. Give the common structural features present in wax. Explain their function in
nature.

' (15 marks)
ii. Givethe'structural feature-that distinguishes saturated and unsatarated fatty
acids. ' : ' (10 marks)
iit. Explain why the melting-point of saturated fatty acids is higher-than
unsaturated fatty acids, : I

(10 marks)

(c) What are-hormones? Briefly describe their role in human-body. (15marks)

02. (a) What do you mean by a glycosidic bond? When o — D glucopyranose reacts with
methanol, '

. Draw the structure of the'product obtained. -
i1. Indicate the glycosidic bond in that product.

(15 marks)




& — D glucopyranose
iii. Draw the structure of disaccharide formed from two molecules of glucose having the
following glycosidic. bonds.,

1. a (I2>6)
2. B (12>6)
3.a(l>4)
(30 rarks)
(b) i. Explain the basic. structural features present in starch.
ii. How does amylose differ from.amylepectin? :
iii.How do you distinguish. a-reducing sugar-from non-reducing sugar?
iv. How does maltose act as a reducing sugar?
' : (30 marks)

" Maltose :
(c) Explain the term “enantiomers”, What similarities and differences are present in the

enantiomers?

‘ : (10-marks) -

(d) i. What are the monomers which present in-each of sugars given below. '
1. sucrose 2. cellulose - 3. glycogen :

ii. Indicate the source and the function-of these-sugars. (15 marks) -

03. (a) i. What is meant-by the term “isoelectric. point”? :
ii. pKa; and pKa, values for alanine are 2.3 and 9.7 respectively. Calculate the
isoelectric point-of-alanine. ' ‘
iti. What is a peptide bond? Indicate the peptide formed in the product formed
from two amino.acids. : :
iv. Indicate the N-terminal and the C-terminal amino acid present’in gly-phe-ala. . =~
(40-marks) .




(b) 1. Explain briefy what is meant by the primary and the secondary structure of

proteins.
ii. Whatforces help to maintain these structures. (15 mark
() Indicate the-basic structure-present in the-following.
‘ L. mucleoside 2. nucleatide 3. secondary structure of DNA.
f _ (30 rrrarks
(d) Briefly describe the basic steps in DNA replication, (15 mark:
H
[y :

il
[
1l
4




PART B - BIOPHYSICS

Answerina éeparate booklet,

01. i Find the pressure increase in

the fluid in a syringe. when a nurse applies a
force of 42N to the syringe’s

circular piston which has radius of 1.1 om,
(20 marks)

il. Calculate the hydrostatic difference in blood pressure between the brain

and the foot in a person of height 1.83m. The density of blood is 1.06 x
10 kgm™. Acceleration due to gravity g‘=I_0ng".

(20 marks)
Hi. The human lungs can operate against .a pressure differential of up to about

EOf an atmosphere. If a diver uses a snorkel for breathing, about how

~ far below water level she or he swims?
-1 Atmosphere = 1.013 x 10° Pa,
. 1 Pa=1Nm?
Density of water = 10° kgm™,
Acceleration due to gravity = 10Nkg™!

(20 marks)

iv. A certain x ray tube operates at a current 7.0mA and a potential difference
of 80KV. What is the power in walts.

(20 marks)

T Calculate the intensity level in dB of a sound

duwm™, Refefence intensity is the thre
107%Wm?,

wave that has an intensity of - 3_:.
shold of hearing which s -

(20 marks)

02.  Draw a diagram of the human eye labelling the following features_:-

Aqueous humour, cornea, iris, lens, retina and vitreous humour. The diameter of
the eyeball in your diagram should be about 10cm. .




03.

®)

b)

d)

Explain what is meant by the decibel scale for co

. intensities, '

- siren as 120dB. Find the ratio of the intensities of the two soun

On your diagram draw a line (the optic axis) passing through the centre o
the lens and to the retina, A

(40 marks)

A person can facus objects between 60.0 cm and 500cm from his eyes,

What spectacles are needed to make his far point infinity? What is  his
hew range of vision?

(30 marks)

What spectacles are required by a person whose near and far points are

40.0cm and 200.0cm on away respectively to bring his near point to a
distance 25.0cm? Find his new range of vision.

(30 marks)

mparing two quantities,

and give a definition of a reference level for such a scale for sound-

The sound ievel of a Jjade hammer is measured as 130dB and that of g .

d sources. .
(25 marks) :

Two sources have measured intensities of 1, =100—ﬂ-¥ and f, =200ﬂ.
. m : "

. . 1
By how many dB is source | is lower than source 27

(25 marks) .j

The sound level at 2 distance of 3m from a source is 120dB. At what
distance will the sound level be ’

i. 100dB  and ii. 10 dB?

Reference intensity is same as the threshold of hearing which ig
107°Wm2,

(25 marks)

- Copyrights reserved -
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