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THE OPEN UNIVERSITY OF SRI LANKA

B.Sc DEGREE PROGRAMME - 2012/13 - LEVEL 3

FINAL EXAMINATION

CHU 1140/CHE 3140/NSU 1140 - INTRODUCTION TO BIOCHEMISTRY AND
BIOPHYSICS

DURATION - TWO HOURS

Date : 1° June 2013 Time: 1.00-3.00 pm

Instructions to candidates

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

PART A — BIOCHEM ISTRY
01. a.(i) What are the main classes of bio-molecules? .
(i1) List five (05) trace elements and their role in living organisms. (20 marks)

b.(i) Draw an eukaryotic cell and label it.
(ii) Name three sub-cellular organelles in eukaryotic cell and explain their
functions.
(iii) How does chloroplast differ from mitochondria? (25 marks)

c. Identify the following structures as D or L forms.

CHO
- CHO ST CHO CHO
, — S HO —— H
H OH H OH H OH
, HO —— H
CH;0H HO H ol
HO —— H .
CH,OH CHL,OH
CH,OH
(1) (i) (i) (iv)
(20 marks)

d. (i) What do you mean by diastereisomers?
(ii) Are the physical and chemical and physical properties same or different?
(iii) Predict the number of possible stereoisomers present in structures shown in
question 1 (c). Explain your answer. (35 marks)



N

000

2. a (i) Draw the Harworth projection of B-D ribofuranose.

CHO
o
H—C~—OH
H—C—OH

CHaOH

D- ribose

(ii) Draw the structures of monosaccharides produced from tﬁe hydrolysis of

sucrose?

Sucrose

(iii) What are anomers? Draw and name two types of anomers present in D-

Glucopyranose.
CHO
H - Cj‘ — OH
H - Cl‘ — OH
o &y
H - Cl‘ — OH
(LHJOH
D-Glucose (40 marks)

2



b. (i) What are phospholipids?
(ii) Name two main types of phospholipids. (15 marks)

¢. (1) What are glycolipids?
(1i) Draw the structure of the glycolipid formed from the following molecules.

GH, o
T N |
oy—r o HO - CHy - CH - SN
: OH
0
i T 7
A —
- H-0 \/\/\/\/\/\/\/ )
(30 marks)
d. Explain the role of soap during washing to remove dirty particles. (15 marks)
3. a. (i) Explain the acid-base behavior of o amino-acids.
(i1) Explain what is meant by iso-electric point?. (25 marks)

b. (1) Write down the name abbreviated by the following polypeptide chain. Label N
and C terminal of this polypeptide chain.

Arg-Asp-Cys-Glu-Val
(ii) What is aspartame? Explain the role of it in food industry. (20 marks)

c.(1) Explain briefly what is meant by tertiary structure of proteins using globulin as an
example.
(1) What is insulin? Explain the role of insulin in human body (20 marks)

d. (i) How does the nucleoside differ from the nucleotide?
(i1) What do you mean by replication of DNA?
(ii1) What happens during transcription during DNA synthesis?
(iv) What is the major role of enzyme in human body? (35 marks)



PART B - BIOPHYSICS

(Assume acceleration due to gravity g=10 Nkg' where necessary unless
otherwise stated)

(01).

Describe how does the human body use the principle of levers by giving one
example for each type.

(20 Marks)
The following figure shows a mass of 15 kg held in the human hand with elbow
bent at an angle of 100°. Necessary dimensions are given in the figure itself.

fowm— o
- +40 ¢ |

Using the free body analysis, indicate the forces acting at each point in a simple
diagram. Using this diagram calculate.

(a) The pulling force exerted by the biceps muscle.
(20 Marks)

(b) The direction and the magnitude of the reaction force at the fulcrum (the
joint)

: (20 Marks)

If the arm in the above figure supports two masses of 15 kg, one held by the hand

and the other supported in the middle of the same arm. Calculate the force of
biceps muscle and the reaction force. ,

(40 Marks)

4

(Neglect the weight of the arm).



(02).

(03).

Draw diagrams to illustrate “long sight” and “short sight” of the human eye.
' (10 Marks)
Draw also ray diagrams showing the corrections of these defects by suitable
lenses.
_ (10 Marks)
A person can focus objects only when they lie between 50 cm and 300 cm from
his eyes.

What spectacles should he use,

(a) to increase his maximum distance of distinct vision to infinity.

(20 Marks)
(b) to reduce his least distance of distinct vision of 25 cm.

(20 Marks)
Find his range of distinct vision using each pair.

(40 Marks)
Define the intensity of sound.

(10 Marks)
How does the sound intensity vary with the distance?

(10 Marks)
Explain what is meant by
(8  an intensity level in sound. (10 Marks)
(b) the statement that two intensity levels differ by 5 decibels.

(10 Marks)

A loudspeaker produces a sound intensity level of 10 db at a point P, 20 m from
the loudspeaker.

Find (a) The intensity levels at points 40 m and 10 m from the speaker.

(30 Marks)
(b) The intensity level at point P, if the electrical power supplied to the
speaker is doubled. (30 Marks)

c
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0. @ (@
(i)

b O
(i)

(ii1)

ugg A o ulflygFmwend

o _uNmmIly epevdanmiseien @Feuih LFsTer eu@lse wmeneu?
whg  (05) Feul®  cpevsmismenud o ullmeten Smdlselled  Sieubsle
auSlLRIS&UYD UL IguIBLIGHSHSHIS.

(20 yeiterllabeir)
wEENCWTMDBTS  HeveomasiensT eaumIbhdl, HiFHmealll Cuwfbhs.
W oHSACWTMBDBITS  He0HDIVISTEN  CLPSIDI  SHIENGUILITET  &H6VLI  L|GiT6ulhIGBamEITLI
QUL ®, seubplen OHTeOHM6N 66T EHD.
Eenpwaiulelbba LFMFILMHeUD eeileuty CoumiLib&lemg?

(25 eitefaseiT)
(©) Ueteupid sl Lenolibsamen D oeveog L augeamisents (forms) @)enmismenis.
_CHO CHO ;
S ' L CHO CHO
H OH " HO —— H ,
' - H —— OH H —— OH
CH,OH - HO —— H _
: : HO ——H S
HO —l- 1 H OH,
' CH,OH OH
CH,OH 2 cHy
(1) (i1) (1i1) (iv)
(20 yeitefaseiT)

@ o
(i)

BNH SHeWID FIOLIGHHWMIB6N 6TeTUSTe0 SHSLILBGUSI WTHI,
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[6



02.

(@

(i)  elem 1(c) G0 ST LA Geiten  BLLMDIEND E\(HbSHmIqUI  SHewILD
FOLGHUBISMENS G SHHIMIHE. 2 EiH6T el alendEs.
(35 Ueitelasein)

1) B-DeyCur duwgGenmerd @lett Harworth projection (eipfluug:genen)

UGN &b. Ti—io
H—C—OH
H—C—O0H
» ,
H—C—O0H
CH_OH
2
D- ribose

(i1) GGyt BT LG LI ot eLPeULD Gaxmimieldalibib Gor@esrr

FHBOL_(DSHBHEMNGT HL L enOLILGEHMET U] 5H. € '
TL® Y i) &, oH

_ Sucrose
918 Biterd (anomers) eleimBIeL eaten? D - @&ensCarenugBearmed {60

(ii1)
STewLiLBL Srewi® auenawiter DICamGLiesamert almibhal LWfHS.

CHO

|
H-C-o0H
l
H-C - oH
HO — (!‘ - H
[
H-C - oH
|
(HQOH
(40 yeiterilaeir)
D-Glucose )
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(b)
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(1)  fereugpid (Lp605 dn 1B 6MeS (HibS! ® _(HeUTGLD SlenendGHTediI 1g 6T

S LenDLIeNL U5,
GH, Ot

o
HO - CHy - ¢CH - CH- XN

9 g >
C —_—7
- H-0 \/\/\/\/\/\/\/ -
(30 Ueitefeeir)
goomal  QFuimedet  CuTshl SIPEGHMET  DISBBIIH®  FUTHBTYHE 6
auslumISeneT (Ukisafitilener) alend@s.
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(ii) FOLOGTENID STEITLIHET H(HHH WITSH 6160 N6 EHE.
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@) Hereupd GumelQuiengl. gmideluller @GmiGssHdlemneattl QuURGHS.

@UeuUTeItEuUlmL L gmdeduflsst N wmmid L (el fisementy GuwifGs.
Arg-Asp-Cys-Glu-Val
(i) SerourmGmid (aspartame) er@LGE WTH? o _ewiadh mBHeHTNeN6  E)Hen
GUBILIRIE M6 6T (5.
(20 eiterimair)
(1) @Cenmiliellenes © HIewIonsll UWSTUDSSH, LTSHHhiBeries Len uImen
s Lanollenmmed SHBUUBGUSH WITHl 61601 S(HHBIDIE aTeNHGHS.
(i) @ isellar eeiug wngl? wells 2 16060 @diEelaien auBlumg wrbisHer
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