BITS PILANI, INTERNATIONAL ACADEMIC CITY .DUBAI
II YEAR BIOTECH SECOND SEMESTER.2012-2013
COMPREHENSIVE EXAMINATION

Course Title :Biophysics Course No:BIOT F215
Date:5.06.2013 Total Marks:40
Time: 3 Hours Weightage:40%

1. Answer all questions sequentially
2. Useful data: c=3x 10°m/s, h= 6.626x 107" s, 1 amu=1.660x 107" Kg,
R=0.0821 liter-atm/K/mol, Atomic mass H=1, C=12, 0=16

1.(i)Write the structure for the tripeptide gly-ala-leu.
(i)From the titration curve of alanine , assign the pK, values of the ionizable groups
present init. Find the characteristic pH at which the net charge is zero.

w ,/

5 1.0 1.5 2.0
equivalents base {e.q. HaOH)—

(iii) Differentiate between configuration and conformation with appropriate examples.

(iv) Calculate the force constant for a single bond between '2C and 'H .The vibrational
frequency for the single C-H bond is 3032 ¢cm™ .

(v) Describe the experiment used to determine the hydrogen bond energy of
biomoleules in water.

(1+1+2+2+2M)

2.(1)Write the significance of cyclic symmetry in protein structures .
(1i)Write the Schrodinger equation for a one molecule system and the terms involved
init.
(1i))Explain the « —helix structure of proteins.
(iv)Write a note on the factors that stabilize the quaternary structure of proteins.
(v) Schematically represent all the major interactions involved in the tertiary
structure of proteins. Write one example for each type of interaction.

(1+1+2+2+2M)




3.(1) Write the interactions disrupted in proteins while denaturation is carried out by heat.
(i) Explain the various phases seen ina pressure area isotherm of a monolayer.

(1ii) A solution is prepared b;z dissolving 1.08 g of human serum albumin, a protein from
blood plasma, in 50 cm” of aqueous solution. The solution has an osmotic pressure
of 5.85 mm Hg at 298 K. Calculate the molar mass of albumin.

(iv) Write the common features and varying parameters of secondary structure of
DNA.
(v) Calculate the Rc and Rg for a freely jointed randomly coiled polymer chain if
the number of monomeric units is 4500 and the bond distance is 143 pm .
(vi) Explain the random flight and rotational isomeris state theory of protein folding.

(1+1.5+1.5+2+1+2M)

4.(1)Write the expression for the potential energy of a chemical bond Vieng .

(i1)Give any two applications of molecular dynamics with reference to
macromolecules.

(iii)Outline any two criteria needed for the growth of crystals from an aqueous solution
of macromolecules.

(iv)With a neat diagram explain Laue’s transmission method used in the study of
X-ray diffraction of crystals.

(V)X rays of wavelength 154 pm are diffracted from a crystal at an angle of 14.17°.
Assuming that n = 1, Calculate the distance (in pm) between layers in the crystal.

(I+1+1+2+1M)

5.(1)Describe the principle involved in NMR spectroscopy. Based on NMR predict the

splitting patterns for the molecule 1,1-Dibromoethane.(classify each proton as
splitting into a singlet, doublet, triplet, etc.)

(i)Write any two applications of CD spectroscopy with reference to protein
molecules.

(iii)Briefly explain the instrumentation involved in fluorescence spectra with a block
diagram.

(iv)Explain the terms Optical tweezers and Overtones.

(v) Draw the apparatus used in the Atomic force microscopy technique.

(vi)List out the possible electronic transitions taking place in ethanol .

(2+1+2+2+1+1M)
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BITS PILANI-DUBALINTERNATIONAL ACADEMIC CITY .DUBAI
II YEAR BIOTECH SECOND SEMESTER,2012-2013

TEST- 2 (Open book)

Course Title : Biophysics Course No:BIOT F215
Date:29.04.2013 Total Marks:20
Time: 50 min Weightage : 20%

Answer all questions sequentially

1. A 95% alcohol solution cannot be used as a disinfectant on the skin, Justify. (2M)

2. Determine the rate of diffusion (flux) for aspirin dissolving through the stomach lining.
Ci= 50 mg/L. and C; =290 mg/L. The diffusivity constant of aspirin is 0.29 x 107 cm’/s
and the thickness of the stomach lining is approximately 0.5 cm. (3MD)

3 What are molecular chaperones? Give example, (2M)

4.If a solution containing 30.0 g of protein per liter has a measured osmotic pressure of

9.4 mm Hg at 25°C, Calculate the molar mass of the protein, (3M)
5.Explain the terms Levinthal’s paradox and Simulated annealing. (4M)
6.Give the limitations of heteropolymer collapse theory. (2M)

7.Write a note on the forces and factors that favour the aggregation state in bilayer and

monolayer. (2M)

8 Schematically represent the potential energy for the deformations associated with any bond
length as in the case of harmonic springs. M)
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BITS PILANIL IN TERNATIONAL ACADEMIC CITY ,DUBAI

HYEAR BIOTECH SECOND SEMESTER.2012-2013
TEST- 1 (Closed book)

Course Title :Biophysics Course No:BIOT F215
Date:11.03.2013 Total Marks:25
Time: 50 min Weightage:25%

Useful Data: ¢ =3 x10°m/s , e = 1.602 x10 °C, gy = 8.854 x10 T C’'m ", b= 6.626 x 10 **L.s

1 amu = 1.660 x 107'Kg.
Answer all questions sequentially

1.Calculate the vibrational frequency {cm™) of 2C '°0 , the force constant k = 1.86 x 10° Kgs?. Calculate the
vibrational energy of a normal mode in its ground state of n=0. (5M)

2. The ionic radius of barium ion and sulphide ion are 0.143 nm and 0.174 nm, respectively. Calculate
the attractive force between a pair of barium and sulphide ions that just touch each other.  (4M)

3. Identify the chiral centres and indicate the number of stereoisomers possible for the structures
given below. (3M)

Equilenin

Fusidic acid

CH,

4. Write a note on origin of hydrophobic effect. (2M)
5. How will you quantify tﬁe polarity of amino acids using the thermodynamic parameter free
energy 7 ' (3M)
6. Amino acids with an amide on the side chain do not produce basic solution. Justify. (2M)
7. Covalent bond lengths can be decomposed into covalent radii of the individual atomic radii.
However a hydrogen bond cannot be decomposed in the similar way. Why? (2M)

8. Schematically represent the torsion angles and dihedral angle of the four atoms around the bond
A-B-C-D. (3M)

9. Write the significance of cubic symmetry in protein structures with an example. (1M)

Ak kA kR kR
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BITS, PILANI - DUBAI CAMPUS
SECOND SEMESTER 2012 — 2013

Course Code: BIOT F21 SECOND YEAR Date:13.05.2013
Course Title:Biophysics QuUIZ-2 Max Marks:7
Duration : 20 minutes Weightage: 7%

Name: . .......coiiieerivrsannennensnas IDNOI .. vt s i et st Sec/Prog: ..........

Instructions: (if any) Over writing will be taken as wrong answer i

1.The X-ray wavelength from a copper X-ray is 154.2 pm. If the inter-planar distance from
NaCl is 286 pm, Calculate the angle 8 for n=1. (1M)

2 Write any two advantages of Atomic Force Microscopy over Scanning Electron
Microscopy. (1M)

3 What happens during the tapping mode of operation in the Atomic Force Microscopy
technique ? (1M)

4. Give the three distinct steps required in the X-ray diffraction technique from single
crystals. (1IM)




5. Write the expression for minimum wavelength ijn and ng of x-rays. (1M)

6. What is meant by the term Bremsstrahlung ? (1IM)

7. Calculate the Ryns and Rg for a linear polymeric chain containing 350 monomeric units
each being 55 A long. (1M)

EEEEEE S LR




BITS, PILANI -~ DUBAI CAMPUS
SECOND SEMESTER 2012 - 2013

Course Code: BIOT F21 SECOND YEAR Date:13.05.2013
Course Title.Biophysics Quiz-2 Max Marks:7
Buration : 20 minutes Weightage: 7%
Name: . ...t i et ey IDNo:........ e Sec/Prog: ..........

ANSWERING  aund) MosKing Schoma

Instructions: (if any) Over writing will be taken as wrohg answer ]

1. The X-ray wavelength from a copper X-ray is 154.2 pm. If the inter-planar distance from
NaCl is 286 pm, Calculate the angle 8 for n=1. (1M)
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2. Write any two advantages of Atomic Force Microscopy over Scanning Electron
Microscopy. (1M)
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3. What happens during the tapping mode of operation in the Atomic Force Microscop§
technique ? (1M)
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4. Give the three distinct steps required in the X-ray diffraction technique from single

crystals. (1M)
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5. Write the expression for minimum wavelength Amin and Akg of x-rays, (1M)

e %c/ve = ’9'4'0/‘/
}\kp, = hC/(;gM—EQ

6. What is meant by the term Bremsstrahlung ? (1M)
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7. Calculate the Ryms and Rg for alinear polymeric chain containing 350 monomeric units

each being 55 A long, (1M)
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BITS, PILANI - DUBAI CAMPUS
SECOND SEMESTER 2012 - 2013

Course Code: BIOT F215 SECOND YEAR Date:1.04.2013
Course Title:Biophysics Max Marks: 8
Duration : 20 minutes Weightage: 8%

3 F= T 1 - IDNo:.......c..vvvvvvnn. Sec/Prog: ..........

Instructions: (if any) Over writing will be taken as wrong answer |

1. Which gives rise to the net dipole moment in proteins? (1M)

2. . Calculate the number of modes of vibration for ethane molecule. (1M)

3. What is meant by Pitch in the alpha helix geometry of proteins ? Give its relation with
the gradient angle . (1IM)

4. Schematically represent all the major interactions involved in the tertiary structure
of proteins. 2M)




5.Schematically illustrate the phosphodiester bond. (1M)

6. In a double stranded DNA the amount of guanine residues was found to be 30 % .
Determine the amount of thymine residues in the same. (1M)

7. Write any 2 features of Quaternary structure of RNA. (IM)
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BITS, PILANI - DUBAI CAMPUS
SECOND SEMESTER 2012 - 2013

Course Code: BIOT F215 SECOND YEAR Date:1.04.2013

Course Title:Biophysics Max Marks: 8

Duration : 20 minutes _ Weightage: 8%

Name: . ... . oo i iy - IDNo:.................. Sec/Prog: ..........
AneWeR NG and  MpRYING T EClENE

unstructions: (if any) Over writing will be taken as wrong answer l

1. Which gives rise to the net dipole moment in proteins? (1M)
An E&O‘twla‘;c C}um:nf_ custxibuliy -

2. Calculate the number of modes of vibration for ethane molecule. (1M)
ERane  Nown-~miasn molecals  BN- 6

3. What is meant by Pitch in the alpha helix geometry of proteins 7 Give its relation with
the gradient angle . (1M)

e diglance. o Foinl: moves  on e decton cf
B axi pen cwewldion  jg led PiLh-
'P/Q.ﬂ{ = Gm@) oo . ¥ & o  oadius C-% hellex -

4. Schematically represent all the major interactions involved in the tertiary structure
of proteins, (2M)

Hydrophobis interactions
{clustering of hydraghoble
groups away fram water}

nd van der Waals
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5.Schematically illustrate the phosphodiester bond.
—0
l
o == P“‘" o
I

15 g
ne”

2,-/0 N

ol .
6. In a double stranded DNA the amount of guanine residues was found to be 30 % .
Determine the amount of thymine residues in the same.

G = 20 Heme £ =20/
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7. Write any 2 features of Quaternary structure of RNA.

¥ ey o W by derhical aubamits amd

e %W b‘d n,lmfaw base paﬂmﬁ
ﬂﬁrleﬁxEﬂkJ

sedeskk ek ok ok R ok R

(1M)

(1M)

(M)

b ot




