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Question No. 1 is compulsory.

Attempt any five questions from Section B.

Section A

(Compulsory)
1 (@) Obtain 10’s complement of the six-digit decimal number
909951. _ _ 1
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Given the following : 1
R3 « R1+(R2’ +1

Specify the 6utput of this micro-operation.

- List the instructions needed in the basic computer in order

to set E flip-flop to 1. . s,

Differentiate between a positive and a negative edge

triggered ﬂiﬁ-ﬂop. | " e 2 |

What is a Binary counter 2 How many flip-flops will be

required for an n-bit binary cdunter ? 2

Convert the following numbers with the indicated bases

to decimal : ' _ 2
@ (2121),
(@ @3 10)s.

Give the characteristic table of JK.ﬂjp-ﬂop. 2

Simplify the following ©Xpression using Boolean -algebra
(Show all the steps) : 2

(BC’ + A!D) ) (A.B’ + CD’)

®
1))

)

@
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Differentiate betwee:n RAM and ROM. 2

Using zero address instructions, write a program to evaluate

the following arithmetic statement - : 3
X=(A+B)*(+D)

What do you understand by DMA ? Explain the process
of DMA transfer. 3

Explain why the following micro-operation cannot be

executed during a single clock pulse : - 3
DR « DR + AC (AC does not change)

Specify the sequence of micro-operations performed to

" execute it.

Section B
(Attempt any Jive questions)

Simplify the Boolean function F together with don’t

care conditions 4 in the sum of products form . 6

_ Fw,x 32 =2(0,1,2,3,78, 10)

| dw % % =EG, 6 11 15)

Implement F using minimal number of NAND gates.

PO,
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The content of AC in the basic computer is hexadecimal

A675 and the initial value of E is 1. Determine the contents

of AC, E, PC, AR and IR in hexadecimal after the execution

of the CMA instruction (7200). The initial value of PC is

hexadecimal 072. 4

Draw a block diagram to construct a 5-to-32 line

decoder with four 3-to-8 line decoders and one 2-to-4 line

decoder. 5

An instruction is stored at location 300 with address
field at location 301. The address field has the value 400.
A process register R1 contains the number 200. Evaluate
the effective address if the addressing mode of the
instruction is : ‘ 5

()  Direct

(i)  Immediate

(7ii)  Relative
(iv) Register Indirect

(v)  Index with R1 as the index register.

(@)

®)

(@)
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What is a half adder ? Give its function table. Design a

4-bit binary incr_eme;lter using half-adders. - 6

Convert as directed :
()  (11000011.10101),=(?)4

Gi)  (736)g = (Do

The contents of Register A and Register B are 11001100
and 00110011 respectively. List the contents of Register

A if the following operations are carried out-on contents

of A using contents of B : 6

() . Selective Complement
(iiy Masking
(iif)  Selective Set.

Write the micro-operations performed to execute the

following instructions : 4
6] BSA

(i) AND to AC.

P.TO.
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Explain the three different types of instruction formats. |

Given the following instructions (in hexadecimal), identify

the category to which they belong : 5
() 7800
@iy F800.

Perform the following arithmetic operation using signed

2’s complement representation for negative numbers : 3

How many address lines and input-output data lines are

needed for a memory' unit of 16M words x 32 bits per

word ? 2

What is a multiplexer ? Explain the working of 4-to-1 MUX

with a suitable diagram. ; ' -
Find the hexadecimal equivalent of ( 189.75),,- 2

List the micro-operations -p'erfonned during fetch & decode

phase of an instruction, o 3

€ 17 ) 295

8. (a) Differentiate between : . | 4

() Isolated I/O and memory mapped I/O
“ (i) Synchronous and Asynchronous Data Transfer.

(b) Design a combi_ﬁatoriai circuit with three inputs x, y, z
and }hree n;)utputs A, B, C. When thé binary input is
0,1, 2, or 3,- the binary output is one gfeater than the
input;. otherwise the t;hlary output is one 'rless than the

input. _ 6

2295 7 -
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There are six questions in this question paper.
Attempt any two parts from each question.

1. (@) Suppose that S and T are sets such that T  S. Show

that if S is a finite set, then T is also finite set. .

(b)) If A is a countable set for each m € N, then show that

. o2 -
the union Um=41 A, is countable.

(c)  Define supremum and infimum of a set. Prove that every
non-empty set of real numbers which is bounded below

has an infimum. | ' _ 6,6

PTD:
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Show that the set of rational numbers is not order

complete.

Define the limit of a sequence. Show that sequence <r">

converges to 0 if |r| < 1.

Let Y = <y > be defined inductively by y;, = 1,

Yn+1 =2y, +3)4 forn>1. Show thatlimY =3/2. 6,6
State and prove Bolzano-Weierstrass theorem.

Let X = <x,> be defined by = L =2

_ Fp-1 X, 9
B G for n > 2. Show that the sequence

<x,> 1s convergent,

Investigate the convergence or d'ivergence of the following

sequences :
: Jn
L Wl

2
: 1
(i1 ..E__+__ )
W 6,6
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Define the convergence of a series. Show that the series

ZH:I n? converges when p > 1.

o0 1

Show that the series E,,:] m is divergent.
State and {:)rove D’Alembert’s ratio test. 6,6

Test for convergence and absolute convergence the

series :

1 1 1

_.E+—\/_§——l\7_;+.....“..

1

State and prove M, test for uniform convergence of

- sequence <f,> of real valued functions defined on |[a, b].

Find the radius of convergence of the following power

series :

(fl) := " 2_3’? xBH,
w 3" '
@ Loy > - 66

n4"

PTC.
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(a) ‘Deﬁne Riemann integral of a function. If f e R[q, b],
then show that the value of integral of f is uniquely

dete_rmined.

(6) Letf(x) =2if 0 <x <land f(x) =1if1<x<2
Show 'thétfe. R[0, 2] and evaluate its integral using

the definition of Reimann integral.

!
|
|
(©@  Iff:[a b] > R is monotone on [a, b], then show that

- |
f€ Rla, b]. | 7575

3,200
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Instructions for Candidates

L.

Write your Roll No. on the top immediately on receipt
of this question paper.

Attempt Five questions in all.

Question Number 1 is compulsory.

Attempt any five parts from the following :
(5%3=15)

(a) Two narrow parallel slits of 0.5 x 10® m apart
are illuminated by a monochromatic light of
wavelength 5890A. Calculate the width of the
fringes which are obtained on a screen distant

0.5 m from the slit.

(b) Why are Newton’s rings circular?

P.T.O.
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(c) Why there is need of extended source in the
interference by division of amplitude. /

(d) Find the radius of first half period element on a
zone plate behaving like a convex lens of focal
length 50 cm. The wavelength of light is 5000A.

(¢y'What is the condition for absent spectra in a
diffraction grating?

f) What are sound waves? How can they be
produced?

(a) What do you understand by Lissajous figure? A
Particle is subjected to two perpendicular SHM’s

simultancously
x = Acos(2ot ta) y = A,cos(t)

obtain Lissajous figure analytically and graphically
if o= 11/2 and T1.

(b) Define simple harmonic motion (SHM). Show that
the differential equation of motion for SHM is lipear
and homogenous. Hence, prove that the principle
ol superposition hold for SHM, (9,6)

n | ! ; |
(2) What are beats? What is the necessary conditions
to obtain them?

2347 3

(b) Two vibrations along the same line arc described
by x(1)=0.05 cos gnt, x(2)=0.03 cos 107,
where x is in meters, t in seconds. Obtain the
equation describing the resultant motion. Hence
find the beat period. (5,10)

-

(a) Explain the formation of standing waves on a

giretched String. Sketch first three harmonics.

(b) What are progressive waves? How they differ from
standing waves. Derive an expression for
displacement in the progressive wave in terms of

‘wavelength and velocity. Prove

y(x, t+T) = y(x,t) (5,10)

5. (a) In Fresnel’s Biprism experiment with a source of
light of wavelength 5890 A, a thin mica sheet of
refractive index 1.6 is placed normally in the path
of one of the interfering beams and the central
bright fringe is shifted to a position of third bright

fringe from (..o centre. Calculate the thickness of
the mica sheet.

(b) Derive the conditions of constructive and
destructive interference for Young’s double slit

experiment. (10,5)

T .
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6. (a) Explain the determination of difference in
wavelengths of two waves using Michelson’s
Interferometer. How Michelson’s Interferometer
can be used to measure the refractive index of a

thin transparent sheet.

(b) In an experiment ‘for determining the refractive
index of a gas using Michelson’s interferometer a
shift of 148 fringes is observed, when all the gas
is removed from the tube. If wavelength of light
used is 589.3 nm and length of the tube is 20 cm,
calculate the refractive index of the gas.

(10,5)

7. (a) Each slit of a double slit has a width of 0.15 mm
and the distance between their centers is 0.75 mm.
Find the missing orders in the diffraction pattern..

(b) Derive an expression for intensity distribution for
Fraunhofer diffraction due to double slit.
(5,10)

8. (a) What is zone plate? Show that a zone plate has
multiple foci. Compare the zone Plate with a.

convex lens.

(b) What is polarization of light? Explain elliptical and

circular polarization. (10,5)

(3300) .
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt Section A & B on separate sheets.

SECTION A - GENETICS

Answer three quesiions in all.
Question No. 1 is compulsory.

1. (a) Distinguish between any three of the following :

(6)
(i) Autopolyploidy and allopolyploidy

(ii) Paracentric inversion and pericentric
inversion

P.T.0.
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(iii) Transition and transversion

(iv) Test cross and back cross

(b) Define any five of the following : (5)
(i) Frame shift mutations
(ii) Barr body
(iii) Allele
(iv) Epistasis
(v) Linkage
(vi) Aneuploidy

(c) Give a suitable example for the following : (3)

() A virus used for fusing somatic cells in
Vitro.

(i) A syndrome in human due to monosomy.

(i) A chemical mutagen.

2. (a) Explain any two non-allelic gene interactions that
modify Mendelian dihybrid ratio. (6)

(b) Explain the inheritance of Kappa particles in
Paramecium. (6)

3. (a) Discuss the method of somatic cell hybridization.
How is it used for gene mapping? (8)

2348 3

(b) Explain pleiotropy with suitable examples. (4)

4. Write short notes on any three of the following :
(4+4+4)

(a) Multiple alleles
(b) Translocations
(c) Sex Determination in Drosophila

(d) Chromosomal theory of inheritance

SECTION B - EVOLUTIONARY BIOLOGY

Attempt three questions in all, including
Question No. 1 which is compulsory. “

1. (a) Define any four of the following : (4)
(1) Ring species
(i) Neo-Darwinism
(iii) Body fossils
(iv) Divergeﬁt evolution

(v) Coacervate

(b) Differentiate between the following : (6)

(1) Peripatric speciation and parapatric
speciation

(i) Continuous variations and discontinuous
variations

P.T.O.
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(ili) Centripetal selection and centrifugal
selection

(¢) Comment on the following statements : (3)

(i) The frequency of the sickle-cell allele is
generally higher in areas endemic to

malaria.

*

(i) Fossil records support the theory of:
evolution. '

2. (a) Describe the major postulates of Darwin’s theory
of evolution. (6)

(b) Give the salient features of theory of biochemical
origin of life. (6)

3. Explain the various reproductive isolating mechanisms
with suitable examples. (12) |

4, Write short notes on any three of the following :
(4+4+4)

(a) K-T mass extinction
(b) Macroevolution
(¢) Industrial melanism

(d) Organic variations

(2000)
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempts Five questions in all.
3. Question No. 1 is compulsory.

4. All questions carry equal marks.

1. (a) Attempt (Any Five) (5x1=95)

(i) A hormone that was named after a

fungus.

(ii) An example each of asymbiotic and symbiotic

N, fixing bacteria.

i il 5 0
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(ii) Name any two mineral ions that are required
for photolysis of water.

(iv) Name the most abundant enzyme protein
found in green tissues.

(v) Name the end product of glycolysis.

(vi) Name the pigment that exhibits
photoreversibility.

(b) Define the following (Any Five) (5x1=5)
(1) Chelating agent
(i) Plasmolysis
(iii) Coenzyme
(iv) Apical dominance
(v) Vernalization
(vi) Anaerobic respiration

(c) Give one important contribution of the following

1=5
(Any Five) =
(i) Ernst Miinch

(ii) F.F. Blackman

3. Answer (Any Three) :

2349 3
(iii) Robert Hill
(iv) T. Engelmann
(v) J.V. Sachs

(vi) W.W. Garner and H. A. Allard

2. Differentiate between the following (Any Five) :

(5%3=15)
(a) Transpiration and Guttation

(b) Nitrate reductase (NR) and nitrite reductase
(NiR)

(¢) Macronutrient and Micronutrient

(d) Reversible and irreversible enzyme inhibitors
(¢) SDP and LDP

(f) Cyclic and Non-cyclic photophosphorylation

(g) Active and passive absorption

(3x5=15)

(a) What are the criteria for determining the
essentiality of mineral elements in plants?

PTAQ.
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(b) Explain lock and key model of enzyme actiop wity,
suitable diagram. Discuss any two factors affecting
enzyme activity.,

(¢) Describe nodulation process in leguminous plants
with suitable diagrams.

(d) Give brief account on oxidative pentose phosphate
pathway.

4. Brief account on the following (Any Five): (5%3 =15)
(a) Crown gall

(b) Florigen concept

(¢) Hatch & Slack cycle

(d) Ethylene as a hormone

(e) Respiratory quotient (RQ)

(f) Red drop effect

(g) Abscisic acid

5. Attempt the following (Any Three) : (3%5=15)

(i) Explain GA, induced o- amylase synthesis
in aleurone layer of cereals giving suitable

diagrams.

2349

6.

i

5

he widely accepted «Cohesion and

of ascent of sap in higher plants.
this theory?

(ii) Describe t
tension” theoTy .
What are the limitations of

vion. & o g £
(iii) Justify that water potential is an indicator ©

plant health. Explain its various components and

their significance.

(iv) Describe the activity of RUBISCO under high
0, concentration (Photorespiratory Glycolate

pathway).

Attempt the following : (3x5=15)

(a) Who proposed, the Pressure Flow Model
for translocation of photoassimilates via

phloem? Explain this model with the help of flow
diagram.

(b) Give an account of physiological roles of Auxins
or Cytokinins.

(c) How are lipids converted into sugars during

germination of seeds via Glyoxylate pathway?

(a) Explain oxidation of pyruvate in mitochondria?
Work out how_ many ATP molecules are produced
after oxidation of one molecule of pyruvate.

(®)
PT.0,
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(b) Discuss Calvin cycle in detaj] mentlomn -
involved in each step ? g “Nzymes

(7)
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt six questions in all.

3. Question No. 1 is compulsory.

1. Attempt any five of the following :

(a) What are anti-convulsants? Explain the method of
synthesis of any one anti-convulsant drug?

(b) What are the functions of a shampoo? Write some
types of shampoo.
(c) Draw the structures of any three of the following :

(i) Dapsone
P.T.O.
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2,

(ii) Citric Acid
(iii) Sulphacetamide

(iv) Civetone

(d) Write the names of any two Indian and any two
multi-national pharmaceutical companies.

(e) Classify the pesticides depending on the mode of
their poisoning action.

(f) Is sandalwood oil, an essential 0il? State the
advantages of sandalwood oil.

(g) Draw the structure of cephalosporin. Which strain
is used for its production? (3x5=15)

(a) What are anti-anginal drugs? Write the structure
and mode of action of any one such example.

(b) Draw the structure and explain the method of
synthesis and mode of action of Aspirin.

(¢) What are pro-drugs? Write any two examples along
with their structures of pro-drugs of Acyclovir.
(4x3=12)

(a) Explain the fermentation process for the synthesis
of Penicillin.

(b) Draw the structure of Glutamic Acid. Name the
microbes that can cause its fermentation. Explain
its manufacturing process.

2352 3

(¢) How is ethyl alcohol manufactured by
fermentation? Write the applications of ethyl
alcohol. g (4x3=12)

4. (a) Explain the mechanism of mode of action of

organophosphates.

(b) To what category of compounds does Malathion
belongs? Give its method of preparation.

(c) Draw the structure of DDT. Why its use in now

banned in many countries?

(d) Write a note on Carbamates. (3x4=12)

5. (a) What is a hair dyé}? Write the characteristics of a
good hair dye.

(b) Mention and explain the ingredients of Talcum
Powder.

(¢) What are the characteristics of a good lipstick?

Give the names of some brands of lipstick available
in India.

(d) Write the applications of Muscone and draw its
structure. ‘(3x4=12)

6. (a) What are antibiotics? Write the method of synthesis
of Chloramphenicol.

P.TD.
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(b) What are the applications of fermentation in daily
life?

(c) Give the advantages and disadvantages of
pesticides. What do we mean by “Bio-
Magnification” of pesticides? (4x3=12)

7. (a) What category of drugs does AZT-Zidovudine falls
into? Write its structure and explain its mode of

action.
(b) Write a note of Chloromycetin.

(¢) What are the ingredients of Rose Qil? Mention
the names of.the methods of extraction of Rose

Oil.

(d) How is Vitamin B , (Cyanocobalamin) manufactured
by fermentation process? (3x4=12)

8. (a) Explain the method for the synthesis of Vitamin
C.
(b) Write short notes on any three of the following :

(i) Alachlor
(i) Diazepam
(1ii)) Geraniol
(iv) Lysine

(v) Shaving Cream (3x4=12)

(300)
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Section A
(Inorganic Chemistry)
Attempt three gquestions in all.

1. Explain any five of the following :

(i) The Hg—-HgO line changes slope at 356°C in
Ellingham diagram.

(i) When heated, sulphur melts to a mobile liquid,
but on further heating the viscosity increases
sharply and then decreases again.

(iii) Despite having high ionization enthalpy, in
aqueous solution Li is as good reducing agent as
Cs.

(iv) The ionization enthalpies of group 13 elements
are in the order of':
B> Al <Ga>In<TL

(v) Aluminium carbide is called methanide whereas
calcium carbide is called acetylide.

(vi) Aluminium shows certain similarities with
beryllium.

(vii) Oxygen differs from the rest of the elements of
group 16. (5%2.5=12.5)

2. (a) Carbon monoxide is a better reducing agent for
metal oxides than carbon below a temperature of

710°C but above this temperature reverse is true.
Explain.

2354 3

(b) Arrange the following oxoacids of chlorine in order
of increasing acidity :

HCIO,, HCIO,, HCIO, HCIO. Justify your answer.

(c) Explain briefly the electronegativity in terms of
Pauling’s and Mullikan’s scale.

(d) Give an example of :
(i) Oxoacid of phosphorous, where
phosphorous exhibits: +1 oxidation state,
(i) Hydride of nitrogen, where nitrogen

exhibits: -1 oxidation state. (4,3.5,3,2)

3. (a) Discuss briefly the steps involved in Parke’s

process for recovering Ag and Au from Pb.

(b) Taking diborane as a representative example,

explain what is meant by a three centre — two —
electron bond.

(¢) Identify the example, which best suits the property
mentioned, giving reasons for your choice :

(i) Stronger base: NH, or N.H,.
(ii) Stronger oxidizing agent: PbCl, or PbCl,.
(d) What happens when H,PO, is heated?

(3,4,4,1.5)

4. (a) Draw the structure of the following :

(i) Peroxodisulphuric acid

-
P.E.0.
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(ii) Sulphuryl chloride
(iii) Perchloric acid.

(b) Write a short note on — “Allotropes of carbon.”

(¢) What happens when PCl; and PCl; react with
water.
uction method used to obtain

(d) Name the specific red
the following metals from their ores :

(1) Sodium
(i) Manganese
(iii) Iron

(iv) Silver (3,3.5,4,2)

Section B
(Physical Chemistry)
Attempt three questions in all.

5. (a) Explain briefly the following :

(i) A gas with van der Waals constant a=0

cannot be liquefied.

(ii) The ideal gas equation of state is not valid

for a real gas.

(iii) The compressibility factor, Z, for a real
gas has a value different from unity.

2354 5

(iv) As the pressure of the gas decreases the
mean free path of the molecules of the
gas increases but the collision frequency
decreases.

(v) Viscosity of a gas increases with an
increase in temperature but for a liquid

usually the reverse is true.

(b) State the law of corresponding states and derive
the mathematical expression for the same.
(2,2.2,2.2.2.5)

6. (a) Derive the expressions for the van der Waals

constants a and b in terms of critical temperature,
T, and critical pressure P_ only.

(b) Determine the interplanar spacing between the
(2 2 1) planes of a cubic lattice of length 450 pm.

(c) Benzene takes 46s to flow through an Ostwald’s
viscometer while water takes 68s at the same
temperature. If the densities are 0.8 gmL-! and
0.998 g mL™! respectively and the coefficient of
viscosity of water is 1.008 x 103 Pa s, calculate
the coefficient of viscosity of benzene.

(4.5,4,4)

(a) Calculate the critical temperature of a van der
Waals gas for which P_is 100 atm and b is
50 cm?® mol.

PG,
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)

(b) A reaction hasg the experimental

rate equation
Rate =

kK[A][B]. If the concentration of A is

doubled, and the concentration of B is halved, what
happens to the reaction rate?

(c) Derive the Integrated Arrhenius equation for

showing effect of temperature on reaction rate.

(d) Addition of sodium nitrate increases the surface
tension of water while the addition of detergent
decreases it. Explain. (4,3,3,2.5)

8. (a) The decomposition of N,O. is an important process
in tropospheric chemistry. The half-life for the
first-order decomposition of this compound is
2.05 x 10* s. How long will it take for a sample of
N,O; to decay to 60% of its initial value?

(b) The distance between two consecutive (110)
planes of a crystal is 1.678 x 1071 m. What will
be the glancing angle for an X-ray of wavelength
0.65 x 107'm incident on the plane for first order

reflection?

(c) Write a short note on Law of constancy of
interfacial angle.
(d) Derive the expression for the collision frequency,

(4,4,2,2.5)
Z

1> for a gas.

(3500)
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Instructions for the students:
(Write your roll no. on the top immediately on receipt of this question paper)
This paper contains Section A and B, attempt them separately.
Attempt three questions in all from each section.
Question no. 1 is compulsory in both scetions
Section A
QL. (2) Define: (any five) 1x5=5
(i) Refseq
(it) Unigene
(iii) Swissprot
(iv) Webin
(v) Entrez
(vi) Orthologous sequences
(vii) Spidey
(viii) EMBL Bank
(b)Y Expand the following: (any five) %ax5=2Y
(Y OMIM
(i)  CDFD
(iy  DDBI

(M) MMDB



(v) HTC
(vi) GEO
(vi)  SNP
(viii)  PDB

(c) Give an example of: (any four)

V2x4=2
(i)  Pathway database
(i)  Genome database |
(ili)  Microarray database
(iv) ~ Structure database
(v)  Chemical database
{vi) _D-ima‘se éaﬁabasa
(d) Blf?&wflﬂate be een (a;iw two) | . 2x2=4
0 Se:&;;.ém and Bankr{ |
(i) Primary and Composite database
(iif) Gﬁnlﬁnk and ?IR
3x4=12

(m) Cur:atefg St
(W) Litﬁi"&iurﬁ dﬁtﬁf?ase |

Q2. (a) What as,N-CBI?- Describe the role of NCBI. Discuss various resources qvailable at NCBL

. (b) Briefly describe aims of bioinformatics. 9,3
Q3. (a) What is BLAST? Describe different types of BLAST.
b) Describe briefly the tools of DDBJ. 8,4
Q4. (a) Discuss in detail various databases and tools available at EMBL. .

(b) What are biological databases? Discuss its important features.



Section B

Q1. a) Define the following: ' . 1x5=5
(1) Monophyletic clade
@)y OTU
(i)  E-Value
(iv)  Sister taxa

(v)  Consensus sequence

b) Difference between the following (any three): 2 x 3=6
()  Rooted and unrooted tree
(i) Local and global alignment
(iti) Linear and Affine gap penalty

(iv) Nodes and internodes

c) Expm the following | . Y x 5= 2%
() GEO
(i) QSAR
(i) CADD
(iv) ORF
(v) SAGE

Q2. a) What is the principle of PAM matrix?
b) Add a note on advantages and disadvantages of PAM matrix in sequence alignment.

¢) Compare PAM 40 and PAM 250 matrix in sequence alignment?
" | 4,5,3

Q3. a) Briefly describe the phylogenetic tree? What are the properties of the phylogenetic tree?

b) Maximum Parsimony method of tree construction is different from Maximum likelihood

methods of tree construction, justify.
¢) Look at the tree and answer the following questions
L Which taxa forms monophyletic clade?

ii. What are the most recent commaon ancestors of taxa A, B and C?



i Give the number of monophyletic clades present here?

¥

Q4. a) What is significance of lead molecule in drug discovery? Describe various steps to proceed
with lead molecule to a potential drug molecule.

b) Bioinformatics has accelerated the process of drug designing. Justify the statement. 8,4

Q5. Write short notes on any three of the following: Ix4=12

() Molecular Clocks

(i) Pair-wise sequence alignment
(iii) Applications of bioinformatics
(iv) Software of phylogenetic analysis
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Instructions for Candidates

. Write 'ytm'r' 'mrl no. on the t’op' iin'fhédi}iié'ly on recei pt of this question pafper
% Attempt any ﬁvc questions mcludmg Questmn ne.1, which is compulsory
3 Pledbc ﬁttuﬁpt various pacl:s ofa questloﬁ at one place iny

4 Draw weﬂ labelied d:agrams wherever neeessary

(l)onn ERLE P L 3
(2) Wobble hypothesns N s ade]

(3), Okazaki Fl‘ﬂmemﬁ ST TR S MR
(4) ﬁ’oto—oncogenqs g g e &
(5) Junk DNA‘ vy " I;;.'«t; A

(l»’) lefemntiate bﬁmGeh thc fﬁllﬁWang;L};;

() DNA .I’oiymerase 1 'apd DNA Polymsi‘ase III L
(2) Activator and Rq:preésor gone., "t l L '
() Left handed and Right handed hehx

(4) P-site and-Assfte

(5) M:ssensg, and Nonsansc Mutatqon



(C) Mention the function of the following:

(1) DNA Ligase
(2) Telomerase
(3) Promoter
(4) Sigma factor
(5) IFs

(1) Fraenkel-Contat
(2) Chargaff
(3) Temin |
(4) W&ts&m ag& ar ck

(3) Cell cycle Check
(4) Chemicals ag Carcmogens -

G

(2)

L
©
L

-
B
-

(4x3=12)
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Name of the Paper : Physics —1V: Electricity, Magnetism and Electromagnetic
Theory (PHPT -41}4)
u o c N\ B -
Name of the Course : B.Se. kPhé‘u‘ i
Semester | IV /
Duration 3 Hourﬁ |
‘Maximum Marks 75

" Instructicns for ‘Cﬁsﬁﬂiﬂﬁteﬁ

- (Write R Rotl ’*No _on*ﬁ*erfap zmmedeweb of! wg:pr of this guestion paper)

(Qriestion No. 1's Cﬂmpukmy‘ Attempt feur quesﬁons from the rest of the paper)

Note : Use of nan—pwgrammable scientific calaulﬁtor is allowed,

Q1. Attempt any five of the followmg [5 % 3 = 15]

(a) If a charged pa;rtm}e is pia::ed at rest in an electric held will its path be along the line
of force? Spec}ﬁcalb dxsc*u‘;s the case when the lines of force are (i) straight (ii)

eurved.
(b) Electric field in-a regmﬂ is given by E=x+ Sj -4k) V/m. Find the poténtial

. difference between points(0,0,0) and (1,2,3). -
(c) ‘Some ‘equipotential  surfaces -are as. shown. What A%, ”ﬁ}@ magm:h;de aﬁd dxrectmn

S writx 3313) E?f the. eiec’mc ﬁeid‘? M g

L (e) What is the- d;[ﬁ?ereace %ﬁmé@u circilar _' latisati :
(® Cﬁlcuslate the e}cﬁmu p'otentml on. thc swgfaee of a guld :nuchaus (Z = 79) of radius 6.6

i K"l@ me*[i'e

.. (8): What is the. physlcé} meamng bf ‘the equatmn \’ﬂ. B 0.
(h) Explain * the- terms. of - eleetromotwc Force (emf) and magnetomotive force (jmmf)

| drawing an analpgy between- electric and magnetic circuits,
(i) What are e advzmiag&s of a Ba.lhstlc Gaivanometer over a dead-beat moving coil



02 (a) Derive Gauss’s Law in differential as well as integral form. ' (g)
(b) Find the electric field inside and outside a spherical shell using Gauss’s law. ( )
(¢) Two large metal plates/of area 1.0 m” facing each other are separated by 5 cm anyg

carry equal and opposite charges on their inner surfaces. If between the plates is S5
N/C, find the charge/on the plates. [4]

Q3

(@) A sphere of radius R carries a total charge Q uniformly distributed. Write the electric
ﬁeld ata pomt P (distant I trcm ns ccnter) lymg, mbzée and outside this sphere. Use
| vhen it is-inside and oufside ﬂ'us '

oy 7o) -
i Qetﬁx: field is given
, | [4]
(¢) Potential due to a point charge qai a -djsmme ris gwen byV = TE; < calculate the
correspemdmg dlectric field EGr) . | 6

dlrégﬁen What _g:netm field W]H be obsmed atthe center mf this L@{;p it [4]
- (¢).Anel

cotron is‘mov i'ing with.a velocity 21+ 5  m/s in an-electric field of i intensity 3 { + 6

 f#2kanda _"'riatic field of 2 f + 3k Tesla. Frnd the magm“tu@le and direction of the
Lorentz force actﬁEg onthe eleeiﬂ;i, o | | [4]

(a) Denvc the differﬁntzai form 0‘f Ampcré& Circa 'ta;l Law b}? prowng the generx-ihty Uf

(’B) The magnetic field i a region is given b_ £ 3 i+4k "351& Calculate the magnem
flux across the surfaces each of area 2/m? in (1) ¥ ~y plane: (11) Y — z plane. [4]

() A wire of length 5.0 cm carries a current of 3. 0A, kept ifi an external uniform
magnetic field of magnitude 10° Wbm™. Calculate the magnetic force exerted on the
wire, if the wire is inclined at 30° with B. e m 4




i

(n) Derive he expression for the torgue acting on rectanglar Joop of I 1ams W"’;’&
caprent { placed in a uniform magnetic ficld B. | (7}

(b) The first ad the eleventh throw of a ballistic palvanometer are 200 e, a0 16'1272
respeetively. Caleulate the value of the logarithmic decrement. - 4}

(¢) When 0.1C of charge is passed through a moving coil Ballistic f{aﬁvmﬁfﬁﬁ, =

deflection of 30 mm is observed on & scale one toeter away. ¥ ind the currernt
sensifivity of the palvanometer if the time period of the coil is 10 seconds. k3

pr

. 'E,JI_Q:Z o .,.’,,'..__ I- o ’....(- Jr .:. e ,-,J,'-"/’/{:“.'-:i. aw”f”;:;;;{‘"'J’"w aie g »') il /,.- s r'/..,',ll % ,/: ’/“/ . - ’ ' .
Lol v/ A !I 4 / I,. 5o '.,'.'I ’ '/':" : '.):;/ iy ’w-//e//u*;";"/:"f‘)ﬁ f'_ : / , f 'J.: < /’/1/5?’/4{:/:“ i :../ AW £ y > N
(ayDefine eI irdutanc. Diges it depend on the geomelry.of the circuity W*’?"-‘g )
it cionce oF 4 soleioid oF sadias R-and wsiuprbey of s por et engh. B2 -
(b} Disouss Faraday’s Lasws of Electromyefiétic induction. Dertve 15 diFecentss e

reciprocty seltion bsicen e induciarces M)

o e {.e_(._' & ;f/’ ,”/'{'-"'.l Ly
) r P

. (¢)Detive the

4 ¥ Bt o i

AT P s

-
P

jury;conditions fos the D, B, E and H ficlds using
* iation in dieleetric medium obtain the wave equations for the
cic field veetors and find the expression for the velocity of EM 7

¢

e —— T
AT = T & e . o =
. .. : s 2 - i
3 R - - - = e = el e - o
. A A T i SRR e B e I e il i - . S b=
R I e PR . R R i sz id g b S - = = T g = ]
;. 2 o oartt B - N T R L N - el 3 L = E . - o T a
FRRE e S L N WE e A R R e e T s - s B o = g -
PR e LT CESPIRTE SRR 2T s :
; R Sl i e it SN A e R B A o~ e el . . :
TEF U T s A i T e Lty s . B ; -
: e SR VT VR L e SR g, TS A ans i . _ -
oy i MRT T Tet o e emdiooge £='3 X 1B s s ]
o md e forier Taroe n 2 5w g o ts rs il o “. : e
- -« R ars” ) A . . g i1 e ¥ - =<-- - il g .
v A F e . . R = e e 1 e ok, il - =
s . - 1 i D AT e 3 = )
Lok -, T P T S ¥ (s o :
et Yy mapaegas SmermopamiR o wTal oh I e
- R i = S ae - Y A : - . . ‘g
£ bty s -2 al - S
%3 = : I
, = ~  E
7] = o = = = B
-l . .
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Attempt any five tuSHORSAU questions catry equalmarks

L. (a) Mm‘tmn Ehe cnterm for a mofzon to be a SHM Set up a dlfferenﬁal equation of
mo-’rzon ofa bt)dy exccutmﬁ S[ﬂ\:i and fmd *t’s general solution.

(10)

J (b) C)btam t.he valﬁe of kmetic enargv of a body at a distance of half of its amplitude in
...SHM. . :

2. (a) What do you, meaﬂ by Lissajous ﬁgufec:" D aw Lissajous figuf
| Phase’diff@;rence b 450 and 806, L |

- _,jg*;-ﬁ.a Ki’f'. ‘"f"fff+;f+}j' - 5 (5)

harmomc motmn of equal frﬁ;’-'j’_
onGQ'“ ; - o ks

(a) f}bfam a djff@ ﬂﬁal ;Eq&aiwn:fm;a damue@ harmomc osmllamr and éhscuss the ca&es: i,
0f under dampmg x;nt'wa]j)r dmnpmg a?nd werdmnpng S

“..m....ﬂ....yn_ i

ot exponen‘aajly W‘th trme i

........
e R R, i, ittt




4. (a) Differentiate between progressive and standing waves. Define nodes and antinodes. _

(b) Obtain an expression for normal modes of vibrations of a string of lengtk *I" fixed
rigidly at both ends: Discuss about overtones also.

et

(a) Define interfe
(b) Discuss Young's. Doubie Bhts ex;;enrrl@vt and show that the thi ckness of bright and
- dmk frmgas are same. - :
| o ﬂ (10)
6. (a) E:\p}am the Nﬁv&fton S ng: method to determme wave length of hght
o Bt b L T (10)

| na Newt@n s 1mg expemment the d;ametm of the 15™ and 35™ rings are 0.4cm and
“ :G 9 em’resc%fwe&y IfR= IOO e, ﬁnd the wavelengih of light.

(5

(b) . Wha’t i's a ;l&ne dlffractlen ,,-,fra’ang"7 Anaiys& the spec;:ra formec ?-""by a dlffracﬁon
| -'gratmg and mentiﬁn how: yfm u&n detarmlﬁc wa\«elemgkh of light by W

‘_'8 ’Wnte short notes c;;] | | Ay | ;
(a}Zonc plﬁte l Tyt ; & (&
(B) Folansationbya}\”hcol Pmm'_.l- | ‘ (7)
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(Write the Roll Ne¢. on the top nnmedlatew on receipt crf ﬂ'llS question paper)

i ‘Answer Fwe questlon mcludmg Questmn Ne ¥ Whl:eh IS cﬁmpulsory

. (8) Expand the following (amy Fwe) 5x1=5
(i) SEM | -
. @) PPLO.
(i) MPE -
) BER.
() CpDNA .
(b) Fill in the Bla s (anyﬁve) i , Syl
(2 SN AL P used as a ﬁxamy Elas&@ﬂhﬁ@mscy‘?
(1;1) 7!5 nb@semes a::er feuz;d ir . : ;'. A Cells
w(lli) ARERT e 12 Fras: Is-*the--fmarker*i - e ﬁf 1miﬁch0ndr;a“‘? e
(1}!) - PRIV S . Is the spontaneeus movemerit ofa Substanca down its

/(._ el concfzn‘tr&tmn gradlent

(v) gy ...,-' . are mmlvc in the fmr‘matmn of eell, plate

é-? | (vx%Mﬁoﬂc spmdle 1smadeii0f protem g
| (cJ Mafchthe :f‘ctlio T A P

(1) 1D. Robertson Confbca} I\eﬁcrasg:ope b ' o

(i) Benda _ MItO“SIS |

(1) Marvin Minsky ~ Unit membmnemde;

(tv) Walter Flemmingfucie



(v) Robert Brown Mitochendria

2. Write short notes on the following (Any Five): 5X3=15

- (i) X-ray diffraction
(i) Freeze fracturing
(iii) Function of Chloroplast
(i\fj Binary F ission
(v) Tight junction
(vi) Ribosomes.

(ii) DISGI.ISS th:e sodigi o AR S e Eisair
-potasslum urm
(iii) What is facilitated tranSpﬁrt'? i Il‘m:-lved s 1‘he ﬁlnctmns ofceil m&mhtanes"’@
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the top zmmedzat_

'1.'3'3'3\ ‘83% answer rheats_mr scfmn & and B.

Sectxmt A .
(Inorgamc Che:tnstry)
‘-Attem-pt a-ny \three questions

el (i) C an we store wd;um in wﬁm or ot? Wr‘y T
(if) Write balanced equations for the following

(a) Nay0, and H,0
(b) KOz and H,0

Write short notes on :

[

a) Silicones
b) Ellingham diagram
¢) Oxidative refining

d) Diborane (3.9 3,3)



‘Why is red phosphorus denser and less chemically reactive than white

%! a)
Phosphorus”
by First ionization enthalpy of 15th group eiemems is higher than lb“‘gmup
. elemenis. i s
¢ HsPO; and H;PO; act as good reducing agents Whllt, H3PO, does not.
d)- Thermal stability of hydrides of group 16 elements decreases down the group.
e} ‘What are interhalogen compounds? Why are they more reactive than
.halogﬁ:m? _ s | | 7 |
f) XeFsand XeFs does not exist. | (2,2,2,2, 58
g) Wirite their shape and draw the structures of following:
ool g
o E ;(&i) X‘G@Fz
'(11QXaO; | A
by 5 ! e i i S E e L
_. ,;}-_@amgue anﬁ Q,;e
o B sza__-amf me L
-
Attﬂm?t three ICst]
() Why do gases fuil to obey ideal gas equation at high temperature and low
temperature. | e _ " '
(b)  Explain the terms unit cell and space lattice. _
(¢} Define the surface tensions and viscosity of a liquid. Explain the effect of
temperature on them.
(d) A drop ofa liquid is spherical in shape. Explain.
(e)  What is the condition in which real gases starts behaving ideally? E}xplam

briefly.



(2)

o
3

Derive the expression for Bragg's law of ajiffraction.

Derive the expression for rate constasit for fiist order reaction. If half life for a
first order reaction is 60 minutes. How long w;ll it taice for 20% of this
reaction to occur? |

A first order reaction is 5{9% completed in 30 minuics at 27°C and in !

mmutes at 47"(3 Calculate tha reacuc‘n rate constant at 27°C and the energy o{

acwatmn r}f I:he reaction in kf mc _ b . . S 3
Sl S 4449
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lnstr'ug_ tions for Candidates

I Write Your Roll No. on the Top immediately on reeei;ﬁt__ of this question pgper.
2. Attempt two parts from each question,

3. All quesﬁe.nfs-‘:a-re. compulsory.

4 Marks are indicated against each cuestion.

| (a) Solve the differential equation
-

(@ —2my-y)dx - (x+yYdy=0, | (6 %)
(b) Solve: ' |
| Xydx— (67 +y)dy =04 L SRR MR

(¢) Solve:

e xyp—xp =0 ¢

2.(a}, Si;-lve;_.

04D -6y=3"

¥ =




(1) Saolve: - .
o (6 )

-| = ry W
2y = x logx » w”’&l&

sty dy

[ pgie—/ e —
-

X xt Vax
and y», of the diiferential

(@) Show that there exist two linearly independent solutions y;:’
be expressed as

fl'!
equation ao(x)'a?;' e a;(x_)% + ap(x)y = 0 such that every solution y may

linoar combination of y; and y2, where o, at and a; are continuous real functions on real

‘nterval @ <x <band ap (¥) # 0 for any x'on a =X £b.! S (6Y%)

Starting at time tﬁgﬁke’ tg‘&e containing
of 3 gal/min. 7<" The mixture is
f the tank at the same

3. (a) A large tank initially contains 50 gal of pure water.
7 1b of dissolved salt per gallon flows into the tank at the rate
kept uniform by stirring and the stirred mixture simultaneod sly flows outo

rate. How much salt is present at the end of 25 minutes?
| (67)

(b) Given thaty = ¢* is a solution of

dz:y dy
X (2x — I)E;+(x —~Dy=10+

Find a linearly in dependent solution by reducing its order. Write the general solution. (6 ')

(c) Usifig method of variation of parameters, find the general solution of

S+ 4y = Sin'x, (6 1)
Y ARimued
4, (a)g?clvc: (6)
dx+4x t—=3y
e =l—3)y.
dt &
cf‘)"ﬁ
—+2x=¢€ -3y
G
(b) Solve: ©
& dy _ dz
W(y: —z%) p(zt-x") z(x* -yh)
(6)

(¢) Solve:



xz° dx—zdy+2ydz=0.

7
5. {a) Eliminate the arbitrary 'E’unctioncf/%r{)m the equation :
z= ()
z
to form the corresponding partial differential equation. (6)
+ (b) Find the general solution for the defer.entta equation | e (6

* ~2}z Yy p+ (o +xz) g=xy—xz.

(c} Find the complete integral of the equation : | (6)
(p+ ) +(Q+XJ=ﬂ- ' |

6 (a.) Fmd the compiete mtegrai of the equaiten e (6)
' Cpt+yigi =2 | | ' "
~(b) Show that the equations : (©)
_ xp=yq, z(xp+ yg)=2xy
| are coi‘ﬁ{aanbflc and find their solution.

(c ) Réﬂwca #hc ﬁquatwn 3 A (6)
) 62 622 = R
__a;rw x? _5)?#0: %

10 can@mcal form
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instructions for Candidates
(Write your Roll No. on the top immediately on receipt of this question paper)
Attempi five questions in all. Question No. 1 is compulsory.
Attempt all parts of a question together.
Q. 1(2) Match the following | 5x1=5

(i) Myocardial stimulant (a) Marchantia
(i) Capitulum (b) Pteris
(iii) Chilgoza (c) Digitalis
(iv) False indusium (8) Helianthus
(v) Elaters {e) Pinus

(b) Define any five of the following: : ' 5x1=5
(i) Chlorenchyma
(11} Apogynous ovary
(ii1) Coenosorus
(iv) Polyembryony
(v) Racemose
{(vi) Gametophyie
(vii) Caryopsis

(¢) Fill in the blanks (any five) : 3x1=9

(1) TR B i oxomviiinuos yielding plant.
(i1) The type of inflorescence present in Lamiaceae is......

- (iil) The common name of Equiserum is ... ... ... ...

o{iv) Circinate vernation is present it «.....u.vvvenene R
{v) The most primitive stele 1S ........oovveinirnnnns,
(viy Hydrillahaslotof .,.......... tissue 1 the stem.
(vii) Bryophytes show an advanced........ type of sexual reproduction.

Q. 2 (a) Explain the concept of centres of origin of cultivated plants as proposed by
Vavilov. 5

(b)Briefly discuss the types of simple tissucs present in plants. 5
(c) With the help of diagrams discuss the stelar evolution. 5
Q.3 Differentiate between any three of the following: 3x5 =15
(a) Antheridiophore and Archegoniophore of Marchaniia
(b) Racenose and Cymose inflorescence

(¢) Monocot root and dicot root



{d) Root and Rhizophore of Selaginella
Q. 4 Draw the labeled digrams of any three of the following: | | 3x5 =15
(ay T. S. rachis of Preris
(b) L.S. Equiseturm cone
(¢) V.-S. Cycas leaflet
(d) L.S. sporophyte of Funaria
(e)L.S. female cone of Pinus |
Q. 5 Write short notes én any three of the fél-fiﬂi%fing: 3X5=15
(a) Merits and demerits of Bentham and Hooker’s syé%em of classification
{b) Heterospory and seed habit
(c) Embryogeny in Pinus
(d) Characteristic features of Solanaceae and Poaceae
{e) Economic importance of Jute

Q. 6 (a) Write the botanical name, family, part used and important uses of the
following: 3X2.=7.5

(1) Coffee
(i) C. hick pea
(i) Rice |
(b) Enumerate characteristic features of pteridophytes. | 5

{c)Bryophytes are amphibians of plant kingdom. Discuss 25
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2. Attempt any five questions.All questions carry equal marks.
Question 1: Attempt any five out of the following: (3x5)
a) Discuss the synthesis of Lysine by fermentation process.
b) Give the full form of AZT, its structure and uses.
¢) List the various raw materials used in nail polish preparation and give their roles.
d) Give technical manufacture of malathion.
¢) What are emulsifiers? Give an example.
£y Differentiate between sulpha drugs and sulpur drugs with suitable example.
Question 2: (3% 3)

a) Differentiate between Aerobic and Anaerobic Fermentation.

b) List the raw materials required in the preparation of shampoo and explain their roles.

¢) Discuss the industrial preparation of Penicillin.

Question 3: (5x3)

a) What do you understand by cardiovascular drugs and Antilaprosy drugs? Give one example
for each.

b) What is Structure Activity Relationship (SAR)? Discuss it with a suitable example.

¢y Differentiate between vanishing cream and cold cream. Give their preparation.



Question 41 Write short notes (any three)

(5x3)
a) Hair spray
b) Antibacterial and antifungal agents
¢) Organophosphates
d) Cardiovascular dtmgs
Question 5: A'itenixp't any three (5x3)

a) What are essential oils and write their importance in cosmetic industries.
b) How Glutamic acid is produced by the fermentation process,
¢) Give synthesis and mode of action of carbofuran.

d) What do you understand by Retrosynthesis? Explain it with a suitable drug synthesis.

Question 6: Attempt any three (5x3)

a) Whar are Phenobarbitals? Discuss any one drugs synthesis of Phenobarbitals.

b) Discuss the synthesis of vitamin C.

¢) Write the name of any two Organochlorines pesticides and mention their merits and
demerits.

d) Describe the method of preparation of sunscreen lotion and discuss its advantages.

o
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(a) Name two services provided by operating system.

Q2.

Q3

-

)
(b) How docs an operating system prevent the CPU from being infinitely
over run by user program? )
(c¢) Differentiate between pre-emptive and non-pre-emptive job scheduling schemes, £3)
(d) List essential requirements to solve critical ;:odq:scction problem. 3
(e) Differentiate between multiprogramming and multiprocessing. €3
() What is use of a page table in paging memory rﬁmgenieﬁf? £3)
(g) What is address binding? €3)
(h) Explairt briefly the attributes of 4 file. (3)
(i) Describe why authentication is important fof file protection. - (3)
fa) Consider the following set of processes: (6)
Process  Arrival time Burst time
Pl 2 .3
P2 -. 0 5
P3 I 3
P4 3 6

(i) Draw Gantt charts showing execution of these processes using FCTS,
- Round Robin (Quantum = 2) scheduling schemes.
(i)  Compute the response time and average waiting time in each scheme.

(b) Describe multilevel feedback queue scheduling. (4)

(a) Define a process. Explain different process states.

(6)

(b) Define the essential properties of time_sharing operating system. (4)



(6}

e (a) Differentiatc between static and dynamic Jinking..
(b) What are the reasons for a process to terminate the execution of its child
processes? (4%
Q. -
(a) Describe optimal page replacement schenm with heip of an example. : (6%
(b) Assuming the 1-KB page size, what are t%:ae pag-:* mmnhﬂr% and offsets for the (4:;

followmﬁ address references? p

( a} Gwen memoi*y p&rtm@ns of 2€}QKB 600KB lﬁOKB EQOKB and SG{)KB (in Q;:der} (6)
H@W would each of the first fit, best fit and wost fit algon’f AMs. dllcmat& m@mﬂry to

pr@cessas of size 350 KB, 150KB, 250KB and : S0KB(in order)? Whmh Ig@mtlﬁ}m =

ma.kes i:he most efficient use of memory?

'(b)'WhafiS'ﬁxtﬁmﬁl- fragmentation? How can it be minimised? P R

(2) What are different access methods for a file? Evplain. e (6)

(b) What is bit vector? What are its usages? . ZE M (4) .
Q8. Write short notes on (any two): ' | ' B (2 X5)

(a) Indexed allocation

(b) Tree structyred directorv

(c) Page fault
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