RN [4621] — 202

Seat
No.
M.A./M.Sc. (Semester - Il) Examination, 2014
MATHEMATICS
MT - 602 : General Topology (Credit System)
(2013 Pattern)
Time : 3 Hours Max. Marks : 50

4.

N.B. : i) Attempt any five questions.
ii) All questions carry equal marks.

. a) Let X be anon-empty set and &7 is a basis for a topology T on X. Show that T is equal

to collection of all unions of members of &%. 4

b) Define usual topology and lower limit topology on IR and establish relation between them. 3
c) Let =2, = {(ab)/a beR a<b}

=7,={(ab]/a,beR,a<b}

Show that &3, and &7, forms a basis and compare the topologies generated by them. 3
a) LetEZand c be basis for topologies on sets X and Y respectively then prove the collection
D={BxC/Bec?% Cec} forms a basis for product topology on X x Y. 4
b) Let &7 be a basis for a topology on a set X, Y € X, then show that &4 = {BNY/Bec7}
forms a basis for subspace topology on Y. 3
c) Define open maps and projection maps and show that projection maps are open and
continuous. 3
a) In a topological space (X, 3)prove that
i) ¢ and X are closed
ii) Arbitrary intersection of closed sets is closed
iii) Finite union of closed sets is closed. 6

b) Let A be a subset of a topological space (X, 3) with usual notations prove that A=AUA". 2

c) Find closures of
i) Set of rational numbers
ii) Set of integers. 2

a) Define Hausdorff space. If X is Hausdorff space, A — X and x is a limit point of A then
show that every neighbourhood of x contains infinitely many points. 4

P.T.O.
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b) Define boundary of a set Ain (X, 3)

Prove that i) A = (interior of A) U Boundary of (A)
i) Bd(A)=0 iff A is both open and closed. 3

¢) Find boundary and interior and closure of C = IR? where C=AUB

A={(x,y)/y=0}B={(x,y)/x>0,y#0} 3

5. a) IfXandY are two topological spaces and f: X—Y then prove that following are equivalent. 4
i) fis continuous
i) f(A)cf(A) for every AcX
iii)y For every closed set Bin Y, the set f! (B) is closed in X.
b) State and prove pasting lemma. 3
c) If neZ, then define topology in an set of real numbers by adjoining to usual basis of open

sets, the one point set {n}. Show that (IR, t4) and (IR T,) are homeomorphic though

T1 ¢T2 3

6. a) If Ais a connected subset of a topological space X and if AcBc A then show that B is
connected.

b) Give an example of connected space which is not path connected.

c) Define g: IR?2 > R as g(x, y) = x + y2 show that g is a quotient map.
7. a
b

)

) Prove that image of a compact space is compact under continuous map.

)
c) Prove that every compact Hausdorff space is normal.

)

)

Show that finite union of compact sets is compact.

8. a
b

State and prove Urysohn’s lemma.

N 00 W W & W

State Tietze Extension theorem.
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Seat
No.
M.A./M.Sc. (Semester — 1) Examination, 2014
MATHEMATICS
MT - 501 : Real Analysis -1
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50

N.B. : i) Attempt any five questions.
i) Figures to the right indicate full marks.

. A) If Ec RY then prove that m, (E)=infm, (O), where the infimum is taken over all open

sets O containing E. 5
B) Show that a countable union of measurable sets is measurable. 3

C) If Fis differentiable at every point and F’ is bounded then prove that F is of bounded
variation. 2

A) If E is bounded subset of R with m, (E)>0, then prove that a subset of E is non-
measurable. 5

B) Prove that a real-valued function F on [a, b] is of bounded variation iff F is the difference

of two increasing bounded functions. 3

X
C) Iffis integrable function on IR, then show that F(x)= Jf(t)dt is uniformly continuous. 2
A) State and prove Egorov theorem. - 5

B) If fis measurable function on IRY then prove that there exists a sequence of simple
. o0 . g (x) (x) . (x) _
function {d>k}k:1 that satisfies ‘q>k ‘S‘q)kﬂ‘ and klian)k =f(x) for all x. 3
C) If f be non-negative, bounded measurable and supported on set of finite measure and

If:o then prove thatf =0 a.e. 2
A) Suppose {f,}

::1 is sequence of non-negative measurable functions with f_ — f then
S 29 4N [ 4™
prove that lim J.f =jf. Hence, prove that Izak dX=ZIak X where {a(kx)} be
n—oeod k=1 k=1
sequence of non-negative measurable functions. 5

B) Show that Lebesgue measure is translation invariant. 3

P.T.O.
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If f is measurable function then prove that 2 is measurable function. 2
State Fubini’s theorem. If f be a measurable finite valued function on [0,1] and |f(x) —f(y)|
is integrable on [0,1] x [0,1] then show that f(x) is integrable on [0,1]. 4
If f and g are non-negative measurable function then prove that J(f+g)=Jf+Ig . 4
P2
Prove that f(x) = x /2 ’ 0 <_X <1 is integrable over IR. 2
0 , otherwise
If f is absolutely continuous on [a, b] and f” = 0 a.e. then show that f is constant function. 5

If {f,}_, be sequence of measurable function and lim f, (x)=f(x) a.e.x then show that f
= N—co

is measurable function.
Show that f is integrable iff f+ and f ~ are integrable functions.
State and prove Lebesgue differentiation theorem. 5

Define support of a measurable function. Prove that, if f be a bounded function supported

on a set E of finite measure and {¢n}::1 be any sequence of simple function bounded by

M supported on E and ¢ —f a.e. then |im J'q) exist. 5
n—oo n

State and prove Rising Sun Lemma. 5

If F and G are absolutely continuous on [a, b] then prove that their product FG is also
absolutely continuous on [a, b]. 5

B/l/14/



Seat
No.

Time : 3 Hours

M.A./M.Sc. (Semester — 1) Examination, 2014
MATHEMATICS
MT - 501 : Real Analysis -1
(2008 Pattern)

N.B. : 1) Attempt any five questions.
2) All questions carry equal marks.

Define a metric space (M, d) and if|\/|={(Xi)€ R"/x;=0o0r1i=1, 2,...,n} andforx, ye M

[4621] - 11

Max. Marks : 80

d (x, y) = number of places in which x and y differ. Then show that (M, d) is a metric space.

State and prove Cauchy-Schwarz inequality.

In e [0, 1] with supnorm, compute d (f, g) where f (x) = 1 and g (x) = x.

Show that a subset of a metric space is compact iff it is sequentially compact.
Show that Reals with discrete metric is not separable.

Give an open cover of (— 10, 10] which does not have a finite subcover in Reals with
usual metric.

Show that finite intersection of open sets is open in a metric space. Give an example to
show that the word “finite” can not be omitted.

If A and B are subsets of a metric space (M, d) then prove or disprove
i) Int (AUB)=Int(A)ulint(B)

i) Int (AnB)=Int(A)nInt(B).

1
Find limit points of A = {E/ne Z+} and Q in reals with usual metric.

With usual notations define m* (A) where A c IR" and show that m* is additive on M;.

If f and g are measurable functions then show that their product is also measurable.

6

5

5

P.T.O.
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c)

If f and g are Lebesque integrable functions on IR" then prove that

i) ch dm=c'|.fdm,ce R
ii) j(f+g)dm=dem+jgdm_

State and prove Fatou’s lemma.

Show that a Riemann integrable function is Lebesque integrable but converse is not true.

Let A=10, 4] x (1, 10], B= (0, 1] x [0, 2] in R?. Draw picture of S (A, B) and find D (A, B).

For 1<p << prove that LP (u) is a normed linear space with norm, || f ||p 2[“ f |p dH]

X

Show that step functions are dense in LP ().
State Holder’s inequality and Riesz theorem.
Define an orthonormal sequence in an inner product space. Show that

1 cos(nx) sin(mx) _ .
NN n,m=1,2,...is orthonormal sequence in L2 ([—TE “],m)-

State and prove Bessel's inequality.

2
 (=n

Let f (x) = x2. Show that its classical Fourier series in % +4 z =

n=1 N

cos (nx).

Apply Gram-Smidt process to functions 1, x, X2, . . . to obtain formulas for first three

2n+1 1 d"
2  2"21 dx"

Legendre polynomials (x*-1)" forn=1,2, 3.

a
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Seat
No.
M.A./M.Sc. (Semester - ll) Examination, 2014
MATHEMATICS
MT - 605 : Partial Differential Equations
(2008 Pattern)
Time : 3 Hours Max. Marks : 80
N.B. : i) Attempt any five questions.
i) Figures to the right indicate full marks.
1. a) Eliminate the arbitrary function F from the equation x + y + z = F(x2 + y2+ 72). 5
b) Find the general integral of z(xp — yq) = y2 — x2. 6

c) Explain the method of solving the following first order partial differential equations

) z=px+aqy+9(p, Q)
i) g(x, p) = h(y, q) 5

2. a) Prove that the Pfaffian differential equation

xdr = P(x, y, z)dx + Q(x, y, z)dy + R(x, y, z)dz = 0 is integrable if and only if
x.curlXx =0 8

b) Show that following equations are compatible and find one parameter family of their
common solutions f = xp—yq—x=0, g=x?p+q—xz=0

c) Solve the non-linear partial differential equation zpg—p—-q=0

3. a) Find the complete integral of : px + qy = pq by Charpit's method. 8

b) Find the characteristic strip of the equation pq = ny and obtain the equation of integral
surface through the curve : z=x,y = 0. 8

4. a) Reduce the equation :

2

2
— 2 Y, X< ; . .
Uy = 2XY Uyy + XUy = I— Uyt 4= uyin to cononical form and solve it. 8

y2

b) Find the complete integral of the equation :
f = p2x + g2y — z = 0 by Jacobi’s method. 8

P.T.O.
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5. a)

b)

6. a)

25 AN A
State Dirichlet’s problem for rectangle and find it's solutions.

Using D-Alembert’s solution of infinite string find solution of :
g%:clza—? O<X<oo, t>0

y(x, 0) = u(x), uy(x, 0) = v(x), x>0

y(0, 1) =0, t>0

State and prove Kelvin’s inversion theorem.

Find the solution of the Heat-equation in an infinite rod which is defined as :
U = KUy, oo <X <00 t>0

u(x, 0) = f(x), —o0 <X < oo

Solve the following diffusion equation using Fourier transform technique :
u, = ku,,, —eo<X<eo, t>0

u(x, 0) = f(x), —o0 <X <00

Is the surfaces : X2 + y2 + z2 = cx23 equipotential ? If yes, find the potential function.

Prove that the solution of the Neumann problem is unique upto addition of a constant.

State an prove Harnack theorem.

Classify the following equations in to Hyperbolic, parabolic or elliptic type :
=0

) 7u,, — 1OuXy - 22uyZ + 7uyy —-16u,,—5u,,

i) €Uy, — Uyy = log(xP+y2+2%+1)

B/l/14/



Seat
No.
M.A./M.Sc. (Semester - Il) Examination, 2014
GEOGRAPHY
Gg—222 : Industrial Geography
(2013 Pattern)
Time : 2.30 Hours

Instructions : 1) Attempt any two questions from Q. 1to Q. 4.

2) Question 5 and 6 are compulsory.
3) Draw figures/maps wherever necessary.

4) Figures to the right side indicate full marks.
5) Use of map stencils and calculator is allowed.

. a) What is regional economics ?

b) Describe the impact of economical factors on industrial location.
c) Critically examine the Israd’s model.

a) What do you mean by centralization ?

b) Explain the problems of cotton textile industries.

c) Describe the scope of industrial Geography.

a) What is K7 model ?

b) What are the characteristics of industrial regions ?

c) Write a note on agglomeration of industries.

a) State two names of Anglo-American industrial regions.

b) Discuss the favorable situation for industrial linkage.

c) Explain the influence of geographical factors on chemical industry.

a) Describe ‘Western European industrial region’.
b) Explain the nature of software industries.
a) Explain the assumptions of Weber’s industrial location theory.

b) Discuss the development of software industries in India.

[4631] — 208

Max. Marks : 38

a b~ a0~ b AN BN BB BAEAEDMMNBAABSAED
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Seat
No.
M.A./M.Sc. (Semester — II) Examination, 2014
GEOGRAPHY
Gg—205 : Geograpy of Disaster Management
(2013 Pattern)
Time : 2 Y2 Hours Max. Marks : 38

Instructions : 1) Attempt any two questions from Q. 1to Q. 4.
2) Questions 5 and 6 are compulsory.
3) Draw figures/Maps wherever necessary.
4) Figures to the right indicate full marks.
5) Use of map stencils and Calculator is allowed.

. a) What do you mean by vulnerability ?

b) Discuss the nature of the hazards associated with fairs and festivals of India.
¢) What do you mean by Pandemics ?
a) What is a stampede ? How can it be averted ?

b) Identify the role of home guard in disaster management and mitigation.

c) Discuss the different causes of food poisoning and the nature of the disaster it creates.

a) What do you mean by disaster resilience ?

b) Discuss the broad spectrum of psychological impacts of disasters.

c) Explain how fire is a manmade disaster.

a) How can you relate earthquakes with landslides ?

b) Explain how and why fire is a manmade disaster ?

c) Is it possible to avert natural disasters ? lllustrate your answer with suitable examples.
a) Differentiate risk and disaster.

b) What are the causes of earthquakes and volcanoes ?

a) How do cyclones originate ?

b) Discuss the application of modern technologies in the management of disasters.

a b~ a0~ b AN AP DNDMBAEBAEADMMBAABSAED
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Seat
No.
M.A./M.Sc. (Semester - lll) Examination, 2014
GEOGRAPHY
Gg —301 : Geography of India with Special Reference to Maharashtra
(Credit System) (2013 Pattern)
Time : 2.30 Hours

Max. Marks : 38

Instructions : 1) Attempt any two questions from question No. 1 to 4.

2) Question No. 5 and 6 are compulsory.
3) Figures to the right indicate marks.

4) Use of map stencils and calculator is allowed.

. a) What do you mean by Geographical location ?

b) State the geographical location of India.

c) Discuss the economic position of India with respect to the world.

a) lllustrate the major drainage system of Maharashtra.
b) Describe the major west flowing rivers in India.

c) Describe the northern mountain division.

a) What is weather ?

b) Describe the climatic regions in India.

c) Discuss the causes of soil degradation.

a) Mention various types of forest.

b) Describe the distribution of forest in India.

c) Discuss the causes of deforestation.

a) Describe the major hydro power projects in Maharashtra.

b) Give an account of distribution and production of wheat in India.

a) Describe the cotton textile industry in India.

b) Discuss the industrial development in Maharashtra.

a b~ aa b BN AP DNDMD B BEDNMNPMABAED
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Seat
No.
M.A./ M.Sc. (Semester —lIl) Examination, 2014
GEOGRAPHY
Gg —320: Multivariate Statistics
(2008 Pattern)
Time : 3 Hours Max. Marks : 80
Instructions : i) Attempt any four questions.
i) All questions carry equal marks.
i) Use of calculators, statistical tables etc. is allowed.
1. a) Explain with suitable examples, major types of matrices. 6
b) Find the product of A*B 6
120 131 325 3 8 6
A=| 10 59 30 B=|15 22 15
78 99 250 16 10 35
¢) Find the unknowns in the following simultaneous equations using the matrix solution. 8
2a—-b+c=18
a+8b-4c=25
10a + 6b —8c =30
2. a) Describe in brief the nature of bivariate non-linear relationships. 5
b) For the given data fit an appropriate bivariate equation and interpret the results. 15
X 1 2 3 4 5 6 7
Y 0.3 0.6 0.9 0.5 0.6 0.2 0.1
3. Compute multiple correlation and regression from the data given below and interpret the
results. 20

X1} 1 |12(05]08| 2 |25]30(3.0]3.0]4.0]35

X2118(17]|16)15]18]16]|20]20]20)22]25

P.T.O.
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4. The following table depicts the variations in temperature of ponds developed in a region.

Obtain the equation and plot the linear trend surface for the given data.

X 1 4 6 9 2 3 7 10 1 7 10
Y 1 |12]05]08] 2 3 7 10 1 7 10
Z

o 18 | 17|16 | 15| 18 | 16 | 20 | 20 | 20 | 22 | 25
(temp in °C)

20

5. Find the first two principal components from the given correlation matrix and interpret the

results.
X1 |x2 |X3 X4 X5
X1 |10 |07 |03 |05 |07
X2 1.0 |01 02 |05
X3 1.0 |09 |03
X4 1.0 |08
X5 1.0

20

6. Extract first factor of loadings, calculate Eigen vector and explained variance for the data
given in Q. 5. Interpret the results.

7. Write notes on any two.

i) Trend surface Analysis

i) Factor scores

iii) Applications of FA in human geography.

20
20

B/Il/14/



Seat
No.

Time : 3 Hours

M.A./M.Sc. (Semester — ) Examination, 2014
GEOGRAPHY

Gg—103: Principles of Economic Geography
(2013 Pattern)

Instructions : 1) Attempt any three questions from Q. 1to Q. 6.
2) Questions 7 and 8 are compulsory.
3) Draw figures/Maps wherever necessary.
4) Figures to the right indicate full marks.
5) Use of map stencils and calculator is allowed.

What do you mean by economic geography ?
Describe the scope of study of economic geography.

Describe the nature of economic geography.

What do you mean by homestead economy ?
Describe the characteristics of village economy.

Explain the Weber’'s model of industrial location.

What do you mean by economies of scale ?
How are the countries classified according to economic development ?

Explain the Rostow’s Model of economic development.

Define international trade.
Explain the economic factors influencing the international trade.

Discuss the problems and prospects of international trade.

How is the level of economic development measured ?

Give a brief history of economic development post-independent India.

Explain the role of privatization and globalization in the economic development of India.

[4631] — 103

Max. Marks : 50

P.T.O.
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6. a)
b)

c)

7. a)

b)

8. a)

b)

103 Y 0O
What do you mean by hypothesis ? 2
What are the types of hypothesis in economic geography ? 4
Write a note on formation of hypothesis. 4
Give the importance of natural resources in Economic development. 5

What are the attributes of human resources ? What role they play in economic

development ? 5
‘Land, labour and capital are the basic elements of production’. Discuss. 5
Explain the external economies of scale. 5

B/1l/14/



Seat
No.

Gg-201 : Quantitative Techniques in Geography

Time : 3 Hours

1. a)

2. a)
b)

3. a)

GEOGRAPHY

(2008 Pattern)

N.B. :1) Attempt any four questions.
2) Use of calculator and statistical table is allowed.

M.A./M.Sc. (Semester - ll) Examination, 2014

3) Figures to the right indicate full marks.

[4631] - 21

Max. Marks :

Write a note on inferential statistics.
Calculate mean and median for the following data. The table shows the annual
floods discharge (Q 000 m3/s) of a river. Comment.
Class 2-4/4-6|/6-8|8-10|10 12|12 -14 14 -16[16 — 18/ 18 — 20
(Q 000 m*/s
Frequency 18 | 28 | 16 17 04 01 03 02 01
Write a note on skewness.
Calculate variance for the following data of size of pebbles in mm in a pot hole.
Class 1-50 | 51-100 | 101 — 150 | 151— 200 | 201— 250 | 251— 300
Frequency 5 10 21 10 6 5

Write properties of normal probability distribution.

Probability of failure of students in a theory paper is 0.3. If 6 students appear for

examination, find out the probability that

i) 4 students would pass

ii) 5 students would pass

iii) 6 students would pass

14

14

14

P.T.O.
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4. a) Define time series and write its meaning. 6
b) Calculate 5-year moving average for the following data of annual rainfall totals in cm for
Stanly Moor (England). Plot the data and interpret. 14
Year 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 | 1942
Rainfallincm | 106 | 138 | 125 | 103 | 128 132 | 118 | 117 | 120 | 114
Year 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952
Rainfallincm | 130 | 104 | 144 | 108 | 152 119 | 135 | 155 | 134 | 116
5. a) What is explained variance ? 6
b) The following table gives the data of elevation in meter and average annual rainfall (AAR)
in cm in an area. Obtain the linear regression equation. Plot the regression line and
scatter gram. 14
Elevation (m) 250|440 | 430|480 310|160 | 530 | 470 | 320 | 430
AAR (mm) | 173233206188 170|126 |212 | 300 | 174 | 205
6. Apply the Chi-square test to find out whether there is difference between in their
opinion regarding construction of dam across a river. A significance level of 0.05 is to be
tested. 20
Opinion —
Yes | No [ No Opiion
Category |
Farmers 12 | 30 40
Farm workers 6 70 23
Service persons| 25 | 15 04
7. Write short notes on any two. 20

a) Nature of Geographical data
b) Null and Alternate Hypothesis

c) Population and Sample.

B/li/14/
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Seat
No.
M.A./M.Sc. (Semester — lll) Examination, 2014
GEOGRAPHY
Gg — 306 : Geoinformatics — Il
(Credit System) (2013 Pattern)
Time : 2.30 Hours Max. Marks : 38
Instructions : 1) Attempt any two questions from question nhumbers 1 to 4.
2) Question numbers 5 and 6 are compulsory.
3) Figures to the right indicate full marks.
4) Use of map stencils and calculator is allowed.
1. a) Define Digital Terrain Model. 2
b) What is global operation ? 4
c) Explain simple grid operations in data analysis. 4
2. a) Explain any two analytical tasks in spatial analysis. 2
b) Highlight the importance of DEM. 4
c) Explain complex grid operations in data analysis. 4
3. a) What do you understand by systematic errors in Digital Image Processing (DIP) ? 2
b) Explain radiometric sources of distortions in acquisition of satellite image. 4
c) Describe the procedure of georeferencing the satellite image. 4
4. a) What do you understand by non systematic errors in DIP ? 2
b) What do you understand by confusion matrix ? 4
c) Distinguish between parallel piped and MXL classifiers. 4
5. a) Give a brief account of mapping accuracy in DIP. 4
b) Give a brief account of spatial modeling as an analytical task in spatial analysis. 5
6. a) Describe the importance of supervised classification in DIP. 4
b) Give a brief account of Image enhancement in DIP. 5

B/Il/14/
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Seat
No.
M.A./M.Sc. (Semester - lll) Examination, 2014
GEOGRAPHY
Gg-313: Urban Geography
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

Instructions : 1) Attempt any four questions.
2) All questions carry equal marks.
3) Use of map stencils is allowed.

1. Explain the nature and scope of Urban Geography in details.

2. Describe the contemporary factors of urbanization.

3. Explain the functional classification of American cities by C.D. Harris.
4. Describe the general characteristics of rural-urban fringe.

5. Discuss the rank-size relationship and hierarchy of urban settlements.
6. Discuss the urban transport problem.

7. Write notes on any two :
a) Demarcation of CBD
b) Age-sex structure of urban population
c) Urban development and policy in India.

B/l/14/
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Seat
No.
M.A./M.Sc. (Semester - Il) Examination, 2014
MATHEMATICS
MT - 601 : General Topology
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

Instructions : 1) Attempt any five questions.
2) Figures to the right indicates full marks.

1. a) LetXbeaset. Let T; ={U & X: X\U eitheris finite or is all of X }. Prove that T; is a topology

on X. 6
b) Let X be a set. Prove that the collection of one point subsets of X is a basis for the discrete

topology on X. 6
c) Prove that the topology IR; on IR is strictly finer than the standard topology on IR. 4

2. a) If{r,}is afamily of topologies on X, show that ﬂ"ca is a topology on X. Is UTa a
topology on X ? Justify. 6

b) LetX={a, b, c}. Let Ty = {0, X, {a}, {a, b}} and T, = {9, X, {a}, {b, c}}. Find the smallest

topology containing T; and T, . Also find the largest topology contained in T, and 7, . 5
c) Prove that the order topology on Z+ is the discrete topology on Z+.
3. a) If Ris a basis for the topology of X and T is a basis for the toplolgy of Y, then prove that the
collection D = {B x C : BE€ £and C€ T} is a basis for the topology of X x Y. 6
b) LetY be a subspace of X. If U is openinY and Y is open in X, then prove that U is open
in X. 4

c) LetA be a subset of the toplogical space 1. Prove that xe A if and only if every open set
U containing x interesects A.

4. a) Prove that every finite point set in a Hausdorff space X is closed.
b) Show that the topological space X is Hausdorff if and only if the diagonal A = {x xX|xe X }

is closed in X x X. 6

c) If the sets C and D forms a separation of a topological space X, and if Y is a connected
subspace of X then prove that Y lies entirely within either C or D.

5. a) State and prove pasting lemma.
b) Prove that the image of a connected space under a continuous map is connected. 6

c) Let{A } be a sequence of connected subspaces of X, such that A, NA,#0, foralln,

show that [ JA, is connected. 4
n P.T.O
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6. a) Prove that a topological space X is locally connected if and only if for every open set U of X,
each component of U is open in X. 6

b) Show that the compact subspace of a Hausdorff space is closed. 6

c) Let f: X =Y be abijective continuous function. If X is compact and Y is Hausdorff, then
prove that f is a homeomorphism. 4

7. a) LetXbe atopological space. Then prove that X is compact if and only if for every collection

C of closed sets in X having the finite intersection property, the intersection m C of all

Cee
elements of € is non empty. 8
b) Prove that compactness implies limit point compactness. Is converse true ? Justify. 5
c) Show that not every first countable space is second countable. 3
8. a) State and prove Tychonoff theorem. 10
b) State Tietze extension theorem and Urysohn lemma. 4
c) Define the following terms with examples : 2

i) Limit point compactness
ii) Local compactness.

B/l/14/
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Seat
No.
M.A./M.Sc. (Semester - lll) Examination, 2014
MATHEMATICS
MT —-701 : Combinatorics
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. A) Find ordinary generating function whose coefficient a, equals 3r2. Hence, evaluate the

sumO+3+ 12+ ...+ 3n2 5
B) How many non-negative integer solutions are there to the inequalities x; + X, + X3+ ...+ X5 < 20
andx1+x2+x357? 3

C) Solve the recurrence relation a,, = 2a,,, + 5, with a, = 1
[Assume that, n is a power of 2]. 2

2. A) Find a recurrence relation for the number of ways to arrange flags on an n-foot flagpole,
using three types of flags : red flags two feet high, yellow flags one foot high and blue
flags one foot high. 5

B) How many arrangements of letters in REPETITION are there with the first E occurring
before the first T ?

C) Find the rook polynomial for a full n x n board.
3. A) Prove by combinatorial argument that
(r) (r+1] [r+2] (n) (n+1)
+ + +...+ = ) 4
r r r r r+1
B) In a class of 30 children, 20 take Latin, 14 take Greek, and 10 take Hebrew. If no child
takes all three languages and 8 children take no language, how many children take Greek

and Hebrew ? 4
C) Find a generating function for the number of ways to write the integer r as a sum of
positive integers in which no integer appears more than three times. 2

4. A) How many arrangements are there of MATHEMATICS with both T’s before both A’s or
both A’s before both M’s or both M’s before the E ?

[By “before”, we mean anywhere before, not just immediately before.] 5

B) How many sequences of length 5 can be formed using the digits 0, 1, 2, ... 9 with the
property that exactly two of the 10 digits appear. (e.g. 05550) 3

C) How many subsets of three different integers between 1 and 90 inclusive are there
whose sum is an even number ? 2

P.T.O.
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5. A)

8. A)
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How many ways are there to divide five pears, five apples, five doughnuts, five lollipops,
five chocolate cats and five candy rocks into two (unordered) piles of 15 (fifteen) objects
each ? 5

How many arrangements of 1, 1, 1, 1, 2, 3, 3 are there with the 2 not beside either 3 ?

Find a generating function for the number of integers between 0 and 9, 99, 999 whose
sum of digits is r. 2

How many ways are there to make an r-arrangement of pennies, nickels, dimes and
quarters with at least one penny and an odd number of quarters ?

[Coins of the same denomination are identical]
Solve the recurrence relation

- 2 5 -
a,=a,1+3n%,3,=10

Find the coefficient of x2% in (1 + x3 + x8)10, 2
Find recurrence relations for the number of n-digit ternary sequences with an even number
of 0’s and an even number of 1’s. 5

How many ways are there to distribute 25 identical balls into six distinct boxes with at
most 6 balls in any of the first three boxes ? 5

A computer dating service wants to match six men, denoted My, M,, M5, My, Mg, Mg
each with one of six women, denoted W, W,, W5, W,, W, W,

If man M, is incompatible with women W, and W, man M, is incompatible with W, and Wy,

man M3 is compatible with all womens, man M, is incompatible with women W,, and W5,

man Mg is incompatible with woman W, and man Mg is incompatible with woman W,

how many matches of the six men are there ? 5

Using generating function, solve the recurrence relation :
a,=3a,_q—2a,_o+2withay=a, =1. 5
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Seat
No.
M.A./M.Sc. (Semester —Ill) Examination, 2014
MATHEMATICS
MT -701 : Functional Analysis
(2008 Pattern)
Time : 3 Hours Max. Marks : 80
N.B. : i) Attempt any five questions.
i) Figures to the right indicate full marks.
1. a) State and prove Hahn — Banach theorem. 8

b) Show that an operator T on a finite dimensional Hilbert space H is normal if and only if its

adjoint T" is a polynomial in T. 6
c) Show that the norm of an isometry is one. 2

2. a) Let H be a Hilbert space and f be a functional on H. Prove that there exists a unique

vectory € H such that f(x) = (X, ¥) for every x € H. 8
b) Let X be a normed space overC. Let0 # a € X. Show that there is some

functional f

on X such that f(a) = ||a|| and ||f|| = 1. 6
c) Find M ifM={(x,y): x +y =0} < R* 2

3. a) Show that a closed convex subset C of a Hilbert space H contains a unique vector of

smallest norm. 6

b) i) Let X and Y be normed spaces. If X is finite dimensional, then show that every linear
transformation from X to Y is continuous. 4

ii) Give an example of a discontinuous linear transformation. 4

c) Alinear operator T : [ —12 is defined by

T (X, X,, X X )—xx—2§ Xn Find T* 2
1 Xoy Xgy o v Xy v v ) = 1,2,3,...,n,... T

P.T.O.
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4. a)

b)

c)

8. a)

b)

c)

If T is an operator on a Hilbert space H, then prove that T is normal if and only if its real and

imaginary parts commute.
If T is any operator on a Hilbert space H and if o, 8 are scalars such that |o| = ||, then
show that oT +BT * is normal.

If T is an operator on a Hilbert space H for which (T,, x) =0 for all x € H, then prove
that T =0.

State and prove the uniform boundedness principle.
Show that the unitary operators on a Hilbert space H form a group.

Let {A.} be a sequence in B(H) and A € B (H) such that [|A, —A|| - 0asn — o.
If each A, is self - adjoint, then show that A is self- djoint.

Let Y be a closed subspace of a normed linear space X. Show that a sequence {x,, + Y}
converges to X + Y in X/Y if and only if there is a sequence {y,} in Y such that {x, +y,}
converges to x in X.

Show that every positive operator on a finite dimensional Hilbert space has a positive
square root.

Let T be an operator on H. If T is non-singular then show that A€ ¢ (T) if and only
if A leo(T).
State and prove the closed Graph Theorem.

Let X = C’ [a, b] with norm given by |[f|| = ||f||.. +||f'||.. andY = C’ [a, b] with sup norm.
Let F: X — Y be defined as identity map. Show that F is continuous but F~1is
discontinuous. Why open mapping theorem fails ? Justify.

Let T be a normal operator on H with spectrum {A,, A, ,..., A, }. Show that T is

self-adjoint if and only if each } ; is real.

Let M be a closed linear subspace of a normed linear space N and T be a natural mapping
of N on to N/M defined by T(x) = x + M. Show that ||T| < 1.

Prove that every finite dimensional subspace of a normed linear space X is closed. Give

an example of a subspace which is not closed.
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Seat
No.

M.A./M.Sc. (Semester — V) Examination, 2014
MATHEMATICS
MT-802 : Combinatorics
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. A) a) How many even five-digit numbers (leading zeros not allowed) are there ? 6
b) How many five-digit numbers are there with exactly one 3 ?
c) How many five digit numbers are there that are the same when the order of their digits
is inverted (e.g. 15251) ?

, _ r r+1 r+2 n n+1
B) Prove by combinatorial argument that ; + ; + ; +...+ ; = 1 . Hence,
+

evaluate the sum 12 + 22 + ... + n2. 6

C) Find two different chessboards (not row or column rearrangements of one another) that
have the same rook polynomial. Also, write the rook polynomial.

2. A) What fraction of all arrangements of INSTRUCTOR have three consecutive vowels ? 7
B) How many arrangements are there of TAMELY with either T before A, or A before M or M
before E ? (By before, we mean anywhere before, not just immediately before) 5
C) How many non-negative integer solutions are there to the pair of equations x; + X, + ... +
3. A) How many ways are there to place an order for 12 chocolate sundaes if there are 5 types
of sundaes and at most 4 sundaes of one type are allowed ? 6
B) Find ordinary generating function whose coefficient a, equals r. Hence evaluate the sum
O+1+2+...+n. 6
C) How many distributions of 24 different objects into three different boxes are there with
twice as many objects in one box as in the other two combined ? 4
4. A) How many ways are there to collect $24 from 4 children and 6 adults if each person gives
atleast $1, but each child can give at most $4 and each adult at most $7 ? 6
B) Using generating function, find the number of distributions of 18 chocolate bunny rabbits
into four Easter baskets with atleast 3 rabbits in each basket. 6
C) Show that if n + 1 distinct numbers are chosen from 1, 2, ... 2n, then two of the numbers
must always be consecutive integers. 4
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How many ways are there to distribute eight different toys among four children if the first

child gets atleast two toys ? 6
How many n-digit decimal sequences (using digits 0, 1, 2, ..., 9) are there in which digits
1,2, 3 all appear ? 6

Solve the recurrence relation a, = 2a,,, + 2, n >4 with a, = 1.

Using generating functions, solve the recurrence relation a, = a,_ 4 + 2 with ag = 1.
How many ways are there to assign 20 different people to three different rooms with atleast

one person in each room ? 6
Solve the recurrence relation a, = 3a,, _; + n? — 3, with ag = 1. 4
Find recurrence relation for the number of n-digit binary sequences with an even number

of zeros. 6
Solve the recurrence relation a, = a, _4 + n(n — 1) with ay = 3. 6
How many arrangements of the letters in MATHEMATICS are there in which TH appear

together but the TH is not immediately followed by an E ? 4

How many ways are there to send six birthday cards, denoted C,, C,, C5, C,, Cg, Cq to
three aunts and three uncles, denoted A,, A,, Az, Uy, Uy, Ug; if aunt A; would not
like cards C, and C; if A, would not like C, or Cg; if A; likes all cards; if U; would not like
C, or C5; if U, would not like C,; and if U would not like C6 ? 8

Solve the recurrence relation a> =2a’>_, +1 with ag=1. 4

Show that in any set of n integers, n > 3, there always exists a pair of integers whose
difference is divisible by n — 1. 4
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No.
M.A./M.Sc. (Semester — V) Examination, 2014
MT - 805 : LATTICE THEORY
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. a) Letthe posetL =<L;<>be alattice. Set a Ab =inf{a, b} and a vb =sup{a, b}. Prove
that the algebraL2=<L; A,V >is a lattice. 5

b) Prove that | is a prime ideal of a lattice L is and only if there is a homomorphism ¢ of L onto
C, with 1 = ¢~ {0}. 5
c) Letlbe anideal and let D be a dual ideal. If | ™ D # ¢ then show that | "D is a convex

sublattice, and every convex sublattice can be expressed in this form in one and only one
way. 6

2. a) Prove that a lattice is distributive if and only if every element has at most one relative
complement in any interval containing it. 5
b) Prove that a lattice L is distributive if and only if the identity (XAY) v (YA Z)V (ZAX) =
(Xvy)A(yvz) A(zvX) holds in L. 5

c) LetL be lattice and Con(L) be the set of all its congruences. Prove that Con(L) is a lattice. 6

3. a) LetL be adistributive lattice with 0. Show that Id(L) is pseudocomplemented. Is the converse
true ? Justify. 5
b) Let P be a poset and H(P) be the set of all hereditary subsets of P. Prove that H(P) is a
distributive lattice. 5
c) Letl={ay, .., a,} be asetof n atoms of a semimodular lattice. Prove that the following
conditions are equivalent. 6
1) lisindependent.
2) (ayv..va)ra, 4=0,fori=1,2,..,n-1.
3) (@;v..va,)=n.

4. a) Prove that if a lattice L is finite then L and Id(L) are isomorphic. 5

b) Prove thatin a distributive lattice L, an element j is join-irreducible if and only if L — (j) is a
prime ideal. 5

P.T.O.
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c) LetL be a finite distributive lattice with the set of join-irreducibles J(L) as a subposet of L

depicted in the following figure. Construct L, using the fact that L = H(J(L)). 6

| d
o 1.

70)

5. a) Prove that in a distributive lattice every maximal ideal is prime. 5
b) LetL be alattice and a, b € L. If aMb and bM*a (that is, dual of bMa) hold in L then prove
that [aAb,b] = [a,a Vv b]. 5

c) Prove a lattice is a chain if and only if every ideal is a prime ideal.
6. a) LetL be abounded distributive lattice with 0 # 1. Then prove that L is Boolean if and only
if P(L), the set of prime ideals of L is unordered. 8
b) LetL be a lattice of finite length. If L is semimodular then prove that any two maximal
chains of L are of the same length.
7. a) Prove a lattice is modular if and only if it does not contain a pentagon.

b) LetL be a distributive lattice and let | and D be ideal and dual ideal of L respectively such
that | M D = ¢. Prove that there is a prime ideal P such that | cP and P D = ¢. 8

8. a) Prove that a lattice L is distributive if and only if for any two ideals | and J of L;
IvJd={ivijliel je J}.

b) Find a set of all congruence relations on a lattice L shown in the following figure. 8
C
a
b
(¢
L
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Seat
No.
M.A./M.Sc. (Semester - I) Examination, 2014
MATHEMATICS
MT - 502 : Advanced Calculus
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50
Instructions : 1) Attempt any five questions.
2) Figures to the right indicate full marks.
1. a) Letthe partial derivatives Df, ..... D,f of scalar field f exist in some n-ball B(a) and are
continuous at a . Prove that f is differentiable at a. 5
b) Let f be a vector field having the values in IR™. Prove that f is continuous at a point if
and only if each component fk, k = 1, ...., m is continuous at that point.
c) State the Inverse function Theorem.
2. a) State and prove chain rule for derivatives of vector fields. 5
b) Let f:R?> »IR2and g:RR® — R? be two vector fields defined as follows.
f(x,y)=e*#i+sin(y +2x)j g(u,v,w)=(u+2v?+3w?)i+(2v —u?)j compute the
Jacobian matrix Dh(1,-1,1). Where h=fog. 3
c) Find the directional derivative of the scalar field f(x, y) = x> — 3xy along the parabola
y = X2 — x +2 at the point (1, 2).
3. a) State and prove second fundamental theorem of calculus for line integrals.
b) Let f be a vector field continuous on an open connected set Sin R" . If the line integral
of f is zero around every piecewise smooth closed path in S then prove that the line
integral of f is independent of the path in S. 3
c) Determine whether or not the vector field f(x,y) = 3x?yi + x3yj is a gradient on any subset
of R? . 2
4. a) Let g and E be equivalent piecewise smooth paths. Prove that ,([f'da:!f'dﬁ if o and
B trace out C in the same direction and If'da :_Jf'dB if @ abd B trace out C in the
C C
opposite directions. 4
dx +dy
b) Compute the value of the line integral Iw where C is the square with vertices
C

(1, 0), (0, 1), (-1, 0) and (0, —1) transversed once in a clockwise direction. 4

P.T.O.
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c)

5. a)

6. a)

8. a)
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Compute the mass M of one coil of a spring having the shape of the helix whose vector
equation is @(t) =a costi +asintj + btk if density at (x,y, z) is X2 + y2 +z°. 2
Define step function over rectangle 6. Define double integral of a step function over
rectangle 0. If f is constant function on interior of rectangle ¢ find the double integral of
fover 6. 4
: (x® +3x?y +y®)dxd -
Evaluate the double integral y+y Y where 6 =[0,1]x[0,1]. 3
0
Transform the integral to polar co-ordinates and compute its value.
! X

J‘ [J’ (X2 +y2)‘”2dy]dx 3
o L% '

Let r(T) be a smooth parametric surface , C* be a smooth curve in T and C=r(C*) isa
smooth curve lying on the surface. Prove that at each point of C the fundamental vector
product is normal to C. 4
Compute the fundamental vector product of F(u,v) = (X, +au+byv)i+(y, +a,u+b,v)j

+(z, +azu+byv)k . 3
Compute the surface area of a hemisphere of radius ‘a’ using surface integral. 3
Let f(x,y)=P(x,y)i+Q(x,y)] be a vector field that is continuously differentiable on an
open simply connected set S in the plane. Prove that § is a gradient on S if and only if

a—P _B_Q verywhere on S 5
A ox everywhere on S.

Consider the mapping defined by the equations x =u+v, y =v —u?

i) Compute the Jacobian determinant J (u,v).

ii) Atriangle T in the uv-plane has vertices (0,0), (2, 0), (0, 2) . Describe, by means of a

sketch, its image S in the xy-plane.
i) Calculate the area of S by a double integral extended over S and also by a double
integral extended over T.
iv) Evaluate || (x—y+17)2dxdy 5
S

State and prove strokes Theorem . 5
Determine the Jacobian matrix and compute the curl and divergence of F where

F(xy,z) = x? sinyi + y? sin(xz)j + xy sin(cos z)k . 5
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Seat
No.
M.A./M.Sc. (Semester — 1) Examination, 2014
MATHEMATICS
MT-503 : Group Theory (Credit System)
(2013 Pattern)
Time : 3 Hours Max. Marks : 50
N.B. : ) Attempt any five questions.
ii) Figures to the right indicate full marks.
1. a) State the converse of Lagrange’s theorem for finite groups. 5

Prove that the converse of Lagrange’s theorem holds for finite cyclic groups.

b) Find the order of the element A = ((1) 1] in the group SL(z, IR). If we view A as a member

of SL(z, Zp), p is prime, then what is the order of A ? 5
2. a) If the pair of cycles a = (ay, a,, ..., a5,) and B = (b4, by, ..., b,)) have no entries in
common then prove that o3 =Pot. 5
b) Show that every element in A, for n > 3 can be expressed as a 3-cycle or a product of
three cycles. 5
3. a) With usual notation prove that Aut(z,) ~ U(n). 5
b) With usual notation, prove or disprove (Q, +):(IR+, X). 5

4. a) If G and H are finite cyclic groups then prove that G ® H is cyclic if and only if |G| and |H|
are relatively prime. 5

b) The group S3® Z, is isomorphic to one of the following groups. 5

Zy5, Zg® Z,, A4, Dg. Determine which one by elimination ?

5. a) Let G be a group and let z(G) be the centre of G. If G is cyclic then prove that G is

z(G)
abelian. 5
b) i) Prove or disprove
The group S; is the internal direct product of its two proper subgroups. 5

i) If G is non-abelian group of order p3 (p is prime) and z(G) # {e} then prove that
|2(G)|=p.
P.T.O.
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6. a) Let o: G— G be a group homomorphism and let ge G . 5
If &(g)=g’€ G then prove that ¢~ '(g') =gkero.
b) Determine all homomorphic images of D, (upto isomorphism). 5

7. a) Let G be afinite abelian group of order p"m where p is prime that does not divide m. Then

prove that G = 4 x K where H:{xe G |xIOn :e} and K={XE G|x"=e } 5
b) Find all abelian groups of order 360. 5
8. a) For any finite group G, prove that
|G| = |Z(G)| + 2|G : (Ga)| : 5
Where the sum runs over representatives of all conjugacy classes with more than one
element.
b) i) State Sylow’s theorems.
ii) Prove that a group of order 175 is abelian. 5
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Seat
No.
M.A./M.Sc. (Semester — 1) Examination, 2014
MATHEMATICS
MT - 505 : Ordinary Differential Equations
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. a) Lety, (x)andy,(x) be two solutions of the equation y” + P(x) y’ + Q(x)y =0 onthe interval
[a, b]. Prove that y, (x) and y, (x) are linearly dependent on [a, b] if and only if their

Wronskian is identically zero. 5

b) Find the general solution of differential equation y” —y’ — 6y = 20e2* by using method of
undetermined coefficients. 3

c) Show thaty = c,e* + c,e ¥ is the general solution of y”—y =0 on any interval. 2

2. a) Explain the method of solving the linear non-homogeneous differential equation

y"+P(x)y"+Q(x) y =R(x) by using variation of parameters. 5
b) If y; = x is one solution of x?y”+xy’—y =0, then find y, and the general solution. 3
. . _d?x dx -
c) Replace the differential equation s + P(t)a+ Q(t)x =0 by an equivalent system of
first order equations. 2
3. a) State and prove Sturm comparison theorem. 5

w

b) Find the normal form of the equation x?y” + xy’ +(x2 _%J y=0.

c) Locate and classify the singular points on the x-axis of (3x+1) xy”’—(x+1)y +2y=0. 2

P.T.O.
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4. a)

5. a)

6. a)
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Find two independent Frobenius series solutions of differential equation

2x%y” +xy’ - (x + 1)y = 0 about regular singular point 0. 5

Find the indicial equation and its root for the following differential equation

4Ax%y” +(2x* = 5x)y’ + (3x® +2)y =0. 3
Find the power series solution of differential equation xy’ =y . 2
Solve the system

dx
—=-3x+4
gt - T

dy
—~ =-2Xx+3
" X + 3y . 5

Determine the nature of point x = o for the equation x2y”+ 4xy’+2y=0. 3

Find the critical point of

Find the general solution of differential equation X (1-Xx)y” + (% - 2X)y’ +2y =0 about
regular singular point 0. 5

Find all solutions of the nonautonomous system

dx
—=X
dt

y t
~L=x+e
ot X ) 3

Show that the function E (x, y) = 2x2 — 3xy + 3y? is positive definite. 2
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7. a) It my and m, are roots of auxiliary equation of the system

dx

a =a X+ b1y
d

—d¥ =a,Xx+b,y

which are conjugate complex but not pure imaginary, then prove that the critical point

(0, 0) is a spiral. 5
b) Find the general solution of (1 - xz)y" —2xy"+p(p+1)y =0 about x = 0 by power series

method. 5

8. a) Find the exact solution of initial value problem y'! = y2, Y) = 1 starting with y,(x) = 1.
Apply Picard’s method to calculate y,(x), y,(x), y5(x) and compare these results with

the exact solution. 5

b) Let f (x, y) be a continuous function that satisfies a Lipschitz condition
(X, y4) = (X, ¥,) | <K|y; —Y,| on a strip defined by a<x <b and —eo <y <eo. If (X, ¥,)
is any point on the strip, then prove that the initial value problem y’ = f(x, y), y (X,) = Y, has

one and only one solution y = f (x) on the interval [a, b]. 5
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No.
M.A./M.Sc. (Semester - I) Examination, 2014
MATHEMATICS
MT-502 : Advanced Calculus
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. a) Define directional derivative of a scalar field, show that the existence of directional

derivative at point need not imply the continuity of the function. 8
x2y2 . -
b) Letf(x,y)= —— 5 Where x2y2 + (x —y)2 # 0 . Show that iterated limits of f (x, )
X“y< +(x-y)
exists but f (x, y) does not tend to a limit as (x, y) — (0, 0). 4

c) Give an example to show that the existence of all partial derivative of a scalar field f at a
point does not necessarily imply that f is differentiable at that point. 4

2. a) Letfbe ascalarfield defined on an open set SinR"and let r be a vector valued function
which maps an interval J & Rinto S. Define the composite function g = for on J by the
equation g (t) = f(r(t)) te J.Iffor te J,r'(t) exists and if f is differentiable at r(t) then
prove that 9'(t) exists. 6

b) Let z be a function of u and v where u = x2 — y2 — 2xy and v = y. Find

(x+y) 22 + (x—y) 22
dX oy 5
c) If a vector field f is differentiable at @ then prove that f is continuous at a. 5
3. a) Define the line integral. State the basic properties of line integral. 6

b) Evaluate the directional derivative of scalar field f (x, y, z) =3x —5y + 2z at (2, 2, 1) in the
direction of the outward normal to the sphere x2 + y2 + z2 = 9. 5

c) Calculate the line integral of I(Xz —2xy)dx +(y2 —2xy)dy where C is a path from (=2, 4)

C
to (1, 1) along the parabola y = x2. 5

P.T.O.
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4. a) State and prove first fundamental theorem of calculus for line integral. 8

b) Find the amount of work done by the force f(x,y) = (x2 — y2)i + 2xyj in moving a particle
in a counter -clockwise direction once around a square bounded by the co-ordinate axis
andthe linesx=aandy=aa>0. 4
c) LetSbethesetofall (x,y) = (0, 0) inR2 and let f be the vector field defined on S by the
equation

- Yy = X - .
f(xy)= iy 4 v j . Show that D,f, = D,f, everywhere on S but f is not

a gradienton S. 4

5. a) Define double integral of a bounded function over a rectangle, prove that every function
which is bounded on a rectangle o has a lower integral ! (f) and an upper integral I(f),
further prove that f is integrable over 6 if and only if its upper and lower integrals are

equal. 8

b) Evaluate _Usinz x sin? y dx dy
0

Where 6 =[0, nt]x[0, ]. 4

c) State only the general formula for change of variable in double integrals. Explain the

notation used. 4

6. a) State and prove the Green’s theorem for plane regions bounded by piecewise smooth
Jordan curve. 8
b) Use Green’s theorem to compute the work done by the force field f (x, y) = (y + 3x) i + (2y — X)]

in moving a particle once around the ellipse 4x2 + y2 = 4 in the counter

clockwise direction. 4

c) Evaluate ”.[Xy223dx dy dz where S is the solid bounded by the surface z = xy and the
S

planey =x,x=1and z=0. 4
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7. a) Discuss the independence of the surface integral under change of parametric

representation. 6

b) Consider the hemisphere given by r(u, v) =a casu casv i +a sinu casv j+a sinv k where

T or _or
T=[0, ZR]XI:O, E]' Find 5> =" and what are the singular point of this surface. 5

c) Transform the surface integral ﬂs (curlF)-nds to a line integral by the use of Stoke’s

theorem and then evaluate the line integral F(x, y, z) = i+ zj + Xk where S is the portion

of the paraboloid z = 1 — x2 — y2 with Z=0and n is the unit normal with a non negative
z
component.

8. a) State and prove Divergence Theorem.

b) Determine the Jacobian matrix and compute the curl and divergence of vector field

F(x, Y, z) = xy2z2i + 22 sinyj + x%eYk . 5

c) In usual notation show that Curl F = VxF . 3

B/l/14/
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Seat
No.
M.A./M.Sc. (Semester — 1) Examination, 2014
MATHEMATICS
MT-503 : Linear Algebra
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : 1) Attempt any five questions.

2) All questions carry equal marks.

1. a) LetVand W be finite dimensional vector spaces over a field K. Prove that V is isomorphic
to W if and only if dim V = dim W. Hence deduce that the vector space of polynomials of
degree up to n over R is isomorphic to R™1, 6
b) Find the basis and dimension of the following subspaces of the vector space V of n x n
matrices over R : 5
i) the set of all symmetric matrices.

ii) the set of all skew-symmetric matrices.
c) Prove that if A is an n x n nilpotent matrix over IR, then A" = 0. 5

2. a) Let V be a finite dimensional vector space and W be a subspace of V. Prove that
dimV = dimW + dimV/W. Give an example of an infinite dimensional vector space V for

which dimV = dimW = dimV/W, 6
b) LetV be a 2n-dimensional vector space and let W, and W,, be (n + 1) dimensional
subspaces of V. Prove that dim(W, "nW,)>2. 5

c) LetV be a vector space over Rand let V=W @ X. Let R be a linear operator on V
defined by R (w + x) =w — x forw € W, x € X. Prove that 5
) R2 =1
ii) Ris diagonalizable.

P.T.O.
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3. a) Define the direct sum of the vector spaces, Let V,, V, ..., V,, be finite dimensional vector
spaces over K. Prove that the vector space V, @V, @ ... ®V__is finite dimensional if
and only if each Vi is finite dimensional. In this case, show that

dim (V, ®V, ® ... ®V_) =dimV,® dmV, ® ... ® dim V. 6

b) LetT be a linear operator on a finite dimensional vector space V over K. Prove that if the
matrix representation of T with respect to all bases of V is the same, then T = al for

some scalar o . 5

c) Let T: R3 5 R2be given by T (x, y, z) = (2x + 4y — 2z, X — y + z). Write the matrix
representation of T with respect to the ordered bases { (0, 1, 1), (1,0, 1), (1, 1, 0)} and

4. a) LetT be alinear operator on a vector space of dimension n. Define an eigenvalue and an
eigenvector of T. Prove that eigenvalues of T may not exists. Find all eigenvalues and

eigenvectors of identity operator. 6

b) Prove that similar matrices have the same characteristic polynomial but the converse is

not true. 5

c) State the Cayley Hamilton Theorem. Using this theorem, find all possible minimal

polynomials if the characteristic polynomial is x2 (x — 1)3 (x + 1). 5

5. a) Let T be a linear operator on an n-dimensional vector space V over K. Prove that the

characteristic polynomial of T splits over K if and only if T is triangulable. 6

b) Let T be a linear operator on a finite dimensional vector space V. Prove thatif T is

diagonalizable, thenV=ker T © im T. 5
c) Find the minimal and characteristic polynomials of the following two matrices: 5
1 1 0O O 1 0 1 0
0 1 1 0 0 1 0 1
0O O 1 1 0O O 1 0
O O O 1 O O O 1
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6. a) LetT be a triangulable linear operator on a finite dimensional vector space V over K.

Prove that if T is nilpotent, then V has a Jordan basis. 6

b) Define the rational canonical form of a linear operator. Give all possible rational canonical

forms if the characteristic polynomial is (x2 + 1) (x — 1)3. 5

c) Write all possible Jordan canonical forms if the characteristic polynomial is
(x —2)3 (x — 3)2. 5
7. a) Prove that multiplication of two nxn upper triangular matrices overR is an upper triangular

matrix. Also, prove that the inverse of an upper triangular matrix over R is an upper

triangular matrix. 6

b) LetV be an inner product space over R . Prove that ||u + v|| < ||u|| + ||v|| for any u, v EV.

When does equality occur ? Justify your answer. 5
c) Find W+ if Wis a subspace of R # generated by the two vectors (2, 1, 2, 0) and (3, 1,1, 1). 5

8. a) Let T be a self adjoint operator on a finite dimensional inner product space V. Prove that
T is positive definite if and only if all eigenvalues of T are positive. Hence deduce thatif T

is a positive definite operator, then so is T~1. 6

1 -1 1 1 1
b) Find the unitary matrix whose first two columns are [ﬁ \/—TﬁJ and [0’ E ﬁ) 5

c) Prove that the eigenvalues of a self adjoint operator are real. Also prove that a normal
operator with all real eigenvalues is self adjoint. 5

B/ll/14/
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Seat
No.
M.A./M.Sc. (Semester — 1) Examination, 2014
MATHEMATICS
MT-505 : Ordinary Differential Equations
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : i) Attempt any five questions.
i) Figures to the right indicate full marks.

1. a) Ify,(x) is one solution of the differential equation y” +P(x)y’ + Q(x)y = 0, then find the
other solution y,. 5
b) Verify thaty, =1 andy, = log x are linearly independent solutions of a equation
y” +(y’)? = 0 on any interval to the right of origin. 5
c) Find the general solution of y” +10y’ + 25y = 14e™>* by method of undetermined
coefficients.
2. a) State and prove sturm separation theorem.

b) Find the particular solution of differential equation y” + y = f(x) by using method of variation

of parameters. 8
3. a) Find normal form of equation y” +P(x)y"+Q(x)y = 0. 5
b) Show thaty = C,eX + c,e®Xis the general solution of y” -3y’ +2y =0 on any interval. 3

c) Ify,(x) and y,(x) are any two solutions of equation y” +P(x)y” + Q(x)y = 0 on [a, b], then
prove that their Wronskian W(y,, y,) is either identically zero or never zero on [a, b].

(o]

4. a) Verify that origin is a regular singular point and calculate two independent Frobenius
series solution for the equation 2x?y” + x(2x+ 1)y’ =y =0. 8

b) Let u(x) be any non-trivial solution of u”+ q(x)u=0 where q(x) > 0 for all x > 0. If

J a(x)dx =< then prove that u(x) has infinitely many zeros on the positive x-axis. 8
/

5. a) Find the general solution of the system 8

dx

= =3x-4
I
dy _
a Y

P.T.O.
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b) Locate and classify the singular points on the x-axis of x3(x —1)y"-2(x -1y’ +3xy =0. 4

c) Prove that the function E(x, y) = ax2 + bxy +cy? is positive definite if and only if a > 0 and
b2 — 4ac < 0. 4

6. a) Find the general solution near x = 0 of hypergeometric equation
x(1-x)y”+[c —(a+b+1)x]y’—aby =0 where a, b, c are constants. 8

b) Find the exact solution of initial value problem ¥* = y2, y(0) = 1, starting with Yo(x) = 1.

Apply Picard’s method to calculate y,(x), y»(x), y5(x) and compare these with exact
value. 8

7. a) If m; and m, are roots of the auxiliary equation of the system

dx

a =aX+ b1y
d

d_>t/ =a,X+b,y

Which are real, distinct and of opposite sign, then prove that critical point (0, 0) is a saddle
point. 8

b) For the system

dx
ot -y
dy _
i
i) Find the critical points.

ii) Find the differential equation of the path.

iii) Solve this equation to find the paths.

iv) Sketch any two of the paths. 8

X

8. a) Find the general solution of y” +xy’+y =0 about x = 0 by power series method. 8

b) Show that the functionf (x, y) = xy? satisfies Lipschitz condition on any rectangle a < x < b

and c<y<d, but it does not satisfy a Lipschitz condition on any strip a<x <b and
—co <Y <oo, 8

Bil/14/
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Seat
No.
M.A./M.Sc. (Semester - Il) Examination, 2014
MATHEMATICS
MT-601 : Complex Analysis
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50

N.B. : i) Attemptany five questions.
ii) Figures to the right indicate full marks.

1. a) Suppose f = u + iv is complex-valued function defined on an open set Q. If u and v are
continuously differentiable and satisfy the Cauchy-Riemann equations on Q, then prove

, , , of
that f is holomorphic on Q and f'(z) =5, 5
b) If fis holomorphic in a region Q and f = Q, then prove that f is constant. 3
c) If oz 2\ox 1oy and oz 2lox iay )’ then show that 2oz oz dz
0?07
where A is the Laplacian A=—; +—. 2
aXZ ayz
2. a) Iffand g are holomorphicin €, then prove that fg is holomorphic in Q. Also prove that
(fg) =fg+1fg". 5
b) Prove that a holomorphic function in an open disc has a primitive in the disc. 3
~ n
c) Determine the radius of covergence of the series zanz where a, =nl. 2
n=1
3. a) Iffis holomorphicin anopenset Q and Ce Q is a circle whose interior is also contained
n! f
in Q, then prove that f((;)) =5 l% d¢ for all z in the interior of C. 5
b) State and prove Cauchy inequalities. 3
c) State symmetry principle. 2

P.T.O.
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4. a) Suppose f is holomorphic in an open set Q, and K c Q is compact. Then prove that

N
1
there exists finitely many segments Y1, Yo,---Yn in Q —K such that f(z 2 — &
~ 2mJ &-z
forall ze K. 5
b) Prove that every non constant polynomial P(z)=a z" + an_1z”—1 +...+a,z+a, with
complex coefficients has a root in C. 3

dz 2mi
c) Show thatif |a| <r<|b]|, then I(z—a)(z—b) ~ a_p Where Y denotes the circle
r

centered at the origin of radius r. with positive orientation. 2
5. a) Iff has a pole of order n at zo, then prove that

a-n a a
f(z)= +— 4+ 4Gz i : o
(2) -z zoz)™ . (Z) where G is a holomorphic function in a
neighbourhood of z0. 5
b) Suppose that f is holomorphic in an open set containing a circle C and its interior, inside C.
N
_C res(fy
Then prove that Jf(z)dz =22 Z ( : 3
C k=1
c) State argument principle.
6. a) State and prove Riemann’s theorem on removable singularities.
b) Suppose that f has an isolated singularity at the point z,. Then prove that z, is a pole of f if
and only if [f(z)| 5 as z — z,. 4
az
c) Find the residue of f(z) = ~atz=mi. 2
1+e
7. a) State and prove open mapping theorem. 5
1- cosx
b) Prove that J 2z T 5
8. a) If fis a nowhere vanishing holomorphic function in a simply connected region €, then
prove that there exists holomorphic function g on Q such that f(z) = e9® . 5
1 2n )
b) If fis holomorphic in a disc Dg(z,), then prove that f(z,) =2—I f(z, +re") do for any
i
O<r<R. ° 5

Bil/14/
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Seat
No.
M.A./M.Sc. (Semester —II) Examination, 2014
MATHEMATICS
MT —604 : Linear Algebra
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50

N.B. : 1) Answer any five questions.
2) Figures to the right indicate full marks.
3) Use of non-programmable, scientific calculator is allowed.

1. A) LetV be a vector space over F and a subset B of V be a basis of V then show that every

element in V has a unique expression as a linear combination of elements of B. 5
B) Find a basis of the subspace of R3 generated by the vectors V,=(1,0,-1);V,=(1,2,1);
V53 =(0,-3, 2). 3

Z O

Show that W, is subspace of F2%2, 2

C) Let F?2 be the vector space of all 2x2 matrices over F and W, = {(X Y)‘X, Y,Ze F}.

2. A) If Vand U are vector spaces over Fand f: V — U is a linear mapping from V onto U, with

Kernel K then show that U = V/K. Further, there is a one-to-one correspondence between
the set of subspaces of V containing K and the set of subspaces of U. 5

B) Let f: R3 — R3 be a linear mapping defined by f(a, b, c) = (a, a+b, 0). Find the matrices
A and B respectively of the linear mapping f with respect to the standard basis (e4, e,, e3)

and the basis (e7,e5,e3) where €= (110),e,=(0,11),e5=(111). 5

3. A) If U, V are finite-dimensional vector spaces over Fand ¢ : V — U is alinear mapping,
Ais the matrix of ¢ with respect to some given bases B, C of U, V respectively then prove
that rank A =rank ¢. 5

B) Letf: R2 — R2be a Linear mapping, where f (a, b) = (2a + b, 3a — 5b). Find a basis for a
range of f and hence determine the rank of f. 3

C) Letf:R3 — R3be defined by f(X;, X5, X3) = (X;, X1 + X5, X1 + X5 + X3). Show that f is linear
mapping. 2

P.T.O.
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4. A) If A € F™" matrix has n distinct eigen values A, A,,...A,, then show that there exists an

invertible matrix P such that P~1AP = diag (7‘1 Aoy 7\.3). 5
1\(1)\(1
B) The three eigen vectors | —1 || 1 || —1 | of a 3 x 3 matrix A are associated respectively
1]l0/l 0
with eigen values 1, —1 and 0. Find matrix A. 3
1 2 1
C) Determine the eigen values of the matrix A= |1 -1 1| ,if exist. 2
2 0 1

5. A) Reduce the following matrix into triangular form
[1 -3 3]
A=10 -1 2 5
0 -3 4

B) Find the Jordan Canonical form of

[1 1 2]

A=1(1 2 1 3)
013

6. A) Let B be a non-degenerate form on V then prove that the following 6

) (T+U) =T +U’
i) (TU) =U"T
i) T =T
B) If Bis a symmetric bilinear form on a vector space V over field F and char (F) # 2 then prove
that there exists an orthogonal basis of V relative to B. 4

7. A) Prove that, if T is a self-adjoint operator on a finite-dimensional euclidean vector space E
then there is an orthonormal basis E consisting of eigen vectors of T.

B) Show thatif ), is an eigen value of a normal operator T, then X is an eigen value of T*.

8. A) State and prove Sylvester’s theorem.

[1 1 2]
B) Ifmatrix A=|—-1 2 1| then find a matrix P such that
LO 1 SJ
1 00
P1AP=|0 2 O . 4
0 0 3

B/Il/14/
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Seat
No.
M.A./M.Sc. (Semester - Il) Examination, 2014
MT-605 : PARTIAL DIFFERENTIAL EQUATIONS
(2013 Pattern) (Credit System)
Time : 3 Hours Max. Marks : 50
N.B. : i) Attempt any five questions.
i) Figures to the right indicate full marks.
1. a) Find the complete integral of the equation y2p — xyq = x(z — 2y). 5
b) Eliminate the parameters a and b from the equation 2z = (ax + y)2 + b. 3

c) State the condition for the equations f(n, y, z, p, g) =0 and g(n, y, z, p, q) = 0 to be
compitable on domain D. 2

2. a) Verify that the following Pfaffian differential equation is integrable and find its primitive

(y2 + yz) dx + (xz + z3) dy + (y2 — xy) dz = 0.

w

b) Explain the method of solving the first order partial differential equation, f(z, p, q) = 0.
c) Solve : yz dx + xz dy + xy dz = 0.
3. a) If hy =0 and h, = 0 are compatible with f = 0 then prove that h, and h, satisfy

a(f,h) N o(f,h) N a(f,h)
a(x uy) a(y,uy) d(z,u,)

=0. 5

b) Find the complete integral of the equation : 3

U% +US +U, =1, by Jacobi's method.

c) Derive the analytic expression for Monge Cone at (x, Y, Z)- 2

4. a) Find the complete integral of partial differential equation z2(p?z2+g?) = 1 by Charpit's
method. 5

b) Find the two initial strip for the equation

1
z=_ (" +d)+(P-x(a-y)
which passes through the x-axis.

c) State Harnack’s theorem.

P.T.O.
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5. a) Find the integral surface of the equation : pq = z passing through curve ¢ : x, = 0, yg =s,

- g2
z, = s%.

b) Reduce the equation : U, + X Uyy = 0 in the region x < 0 to canonical forms.

c) Is the surface x2 + y2 + z2 = ¢ x2/3 equipotential ? If yes, then find potential function.

6. a) If u(x, y) is harmonic in bounded domain D and continuous in D =D uB, then |Jattains

its maximum on the boundary B of D.
b) Prove that if the solution of following problem exist, then it is unique.
Uy — €U, = F(x, 1), 0<x<tt>0
u(n, 0) =f(x), 0<x<e
u; (x, 0) = g(x)
u0,t) =u(e, t), t 2 0.
7. a) State and prove Kelvin’s Inversion theorem.

b) Prove that for the equation :
L, = UXy + lU =0
4
the Riemann function is :

V(x Y, o, B) = Jo (y(x — ) (y - )

where J, denote the Bessel’s function of the first kind of order zero.

8. a) Using Duhamel’s principle, find the solution of non-homogenous heat equation :

Uy + Ku,, = F(X, 1), o< X <o, 1>0
u(x,0) =0, —oo< X< oo,
b) Classify the following equation into Hyperbolic Parabolic or Elliptic type.

2
Uyy + 2U,, + COSXU, — €Y u = coshz.

B/l/14/
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Seat
No.
M.A./M.Sc. (Semester - Il) Examination, 2014
MATHEMATICS
MT - 602 : Differential Geometry
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : |) Attempt any five questions.

ii) Figures to the right indicate full marks.

1. a) LetSbe an n-surface in R™", let o011 — S be a parametrized curve in S, letto € | and
Ve S(x(to). Prove that there exists a unique vector field V tangent to S along o, which is

parallel and has V;, = V. 6

b) Sketch the following vector fields on R? : X (p) = (p, X(p)) where
) X(p)=—-p

i) X (x4, Xo) = (= Xo, Xq). 4

c) Consider a vector field X (x4, X5) = (X4, X5, 1, 0) on R2.For te R and pe R?, let
() = 0, (t) where o is the maximal integral curve of X through P. Show that F (t) = ¢,
is a homo-morphism of additive group of real numbers into the invertible linear maps of the

plane. 6

2. a) LetSbe aconnected n-surface in R™'. Show that on S, there exists exactly two smooth

unit normal vector fields Ny and N,. 6

b) Show that the Weingarten map of the n-sphere of radius r oriented by inward normal is

.1
multiplication by r 5

c) Show that the graph of any smooth function f: IR" — IR is an n-surface in R™ . 5

P.T.O.
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’

3. a) Show that the covariant differentiation has the following property : (x . Y) =X.Y+X.Y. b5

b) Leta,b,c,de IR be suchthatac—b?2> 0. Show that the maximum and minimum values
of the function g (x,, X,) = ax,2 + 2bx,X, + cx,2 on the unit circle x,2 + x,2 = 1 are eigen

K b
values of the matrix b ¢l 6

~-X X
c) Show that the 1-form 1 on IR* —{0} defined by N =——2— dx,+——— dX, is
Xy~ +X, Xy~ +X,

not exact. 5

4. a) Let U be an open subset of R™ and f:U—IR be a smooth function. Let
S=f"'c)ce R and Vf(q) 20V qge S.If g: U — IR is smooth function and pe S is

an extreme point of g on S, then show that there exists a real number A such that
Vg(p) =AVi(p). 6

b) LetS denote the cylinder x,2 + x,2 = r of radius r in IR®. Show that o is a geodesic of

Sifand only if o is of the form o (t) = (rcos(at +b), rsin(at+b), (t+d) for some real
numbers a, b, c, d. 6

c) Find the velocity, acceleration and speed of the curve o (t) = (cost, sint). 4

5. a) LetU be an open subset in R™' and f:U — R be a smooth function. Let pe U be a
regular point of f and let ¢ = f (p). Show that the set of all vectors tangentto f ~1(c) atp is

equalto [V f(p)]". 6

b) Find the curvature of the circle with centre (a, b) and radius r, oriented by the outward
normal. 5

c) Let a(t) =(x(t), y(t)) be alocal parametrization of the oriented plane curve C. Show

B lell _ le/I
that ke o= —(x’2 +y,2 )3/2 ) 5

6. a) Prove that on each compact oriented n-surface S in R™ there exists a point p such that
the second fundamental form at p is definite. 6
b) Show that the speed of a geodesic is constant. 5

c) If an n-surface S contains a straight line segment, then show that it is geodesic in S. 5
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7. a) Show that the Weingarten map L, is self-adjoint (that is L (V)-W=V-L,(w) forall
V, W E Sp). 6

b) Let C be a connected oriented plane curve and 3:1 — C be a unit speed global

parametrization of C. Show that [3 is either one to one or periodic. 5

c¢) Find the integral curve of the vector field X given by X (x4, X5) = (X4, X5, — X5, X4) through
the point (1, 0). 5

8. a) Let S be ann-surfacein R and P € S Prove that there exists an open set V about P

in R™" and a parametrized n-surface ¢ : U — R™" such that ¢ is one to one map from

Uonto VN S. 8
X2 2 2
b) Let S be the ellipsoid a%—i_b% +Ci2 =1 a, b, c all non-zero, oriented by the outward
1
normal. Show that the Gaussian curvature of S is k(p) = 5. 8
2 2 2
2022 X1 A | X3
a‘bc | /(- +—=-+—-
[ a* b* ¢

B/l/14/
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Seat
No.
M.A./M.Sc. (Semester — II) Examination, 2014
MATHEMATICS
MT - 604 : Complex Analysis
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B.: 1) Attemptany five questions.
2) Figures to the right indicate full marks.

1. a) If Y a,z" is a given power series with radius of convergence R, then prove that

n=0
lag |
R=Iim , if this limit exists. 6
n—ee a‘n+1
b) Find the radius of convergence of the power series ) k" z", where k is integer # 0. 5
n=0

c) Define an analytic function. If f: G — C is differentiable at a point ‘a’ in G, then prove that
fis continuous at a. 5

2. a) Ifzand z’ are points in the extended complex plane C., and d (z, z") denote distance
2z-7

[ ool foer®) |

b) Define M0Gbius transformation. Prove that every MObius transformation maps circles of
C_, onto circles of C oo . 5

between z and z’, then derive the expression d(z, Z') =

c) Evaluate the crossratio (i—1, <, 1 +1i, 0). 3

3. a) If Gisopenand connected and f: G — C is differentiable with f(z) =0 forall zin G, then
prove that f is constant. 6

b) Letf be analytic in the disk B (a ; R) and suppose that 7y is any closed rectifiable curve in

B (a; R). Then prove that Jf =0, 5
Y
it J'—dz
c) Let =e foro<t<2rn.Thenfind )2 4. 5
T yZ +1 P.T.0.
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4. a) Letf:G— CbeanalyticandsupposeB (a;r)c G (r>0). Ify(t) = a+re”, 0<t< 2. then

1 f(w)
f(z)=— _
prove that f(2)=—— JY' g dw for [z-a[<r. 8
b) State and prove Cauchy’s estimate. 4
. sinz it
c) Evaluate the integral jz—3 dz,y, =e",0<t<2m, 4
Y
5. a) State and prove Fundamental theorem of algebra. 6
b1-ci f 1 dz

by If v:[0, C is a closed rectifiable curve and a ¢ {y}, then prove that 5 )2-a is an

integer. 5

c) Let f(2)=|z" =x? +y? for z=x+iy € C. Show that f is continuous. Also show that f does
not have a primitive. 5

6. a) LetG be connected open setand let f: G — C be an analytic function. Then prove that the
following are equivalent statements 8

) f=0
ii) there is a point ain G such that fEZ)) =0 foreach n>0.
iy {ze G:f(z)=0} has alimit pointin G.
b) State and prove Goursat's theorem. 8

7. a) State and prove Casorati Weierstrass theorem. 6

b) If f has a pole of order mat z=a and let g (z) = (z—a)™ f (z), then prove that

a1 m
J~n de _ T
c) Show that for a > 1, ) atcose J@2_1 5
8. a) State and prove Rouche’s theorem. 6
b) State and prove Schwarz’'s Lemma. 5
c) Letf(z)= ; give the Laurent series expansion of f (z) for annulus ann
z2(z-1)(z-2)
(0;0,12). 5
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Seat
No.

M.A./M.Sc. (Semester —II) Examination, 2014
MATHEMATICS
MT — 606 : Object Oriented Programming with C++
(2008 Pattern)

Time : 2 Hours Max. Marks : 50

N.B : i) Question one is compulsory.
i) Attempt any two questions from Q.2, Q.3 , and Q. 4.
iii) Figures to the right indicate full marks.

1. Attempt any ten of the following : 20

i) What are drawbacks of procedure oriented programming languages ?
i) Write a function to read a matrix of size 5 x 6 from the keyboard using “for” loop.
i) Write a program to multiply and divide two real numbers a = 3.5 and b = 2.5 using inline
functions.
iv) Give an example of structure in C++.
v) Define friend function.
vi) Define hybrid inheritance.
vii) Identify the error in the following program

# include < iostream. h >

Void main ()

{

intnum([ ] ={1,2,3,4,5,6};

num[1l]==[1]num ? Cout << “Success”
Cout << “Error”;

}

viii) Write down the steps of operator over loading.
ix) What is reference variable ?
X) Interpret the following statement
int % inarray [ 10 ] ;
xi) When do we need to use default arguments in a function ?
xii) What is data encapsulation ?

2. a) Write a C ++ program to sort given array of integers in ascending order. 5
b) Compare dynamic memory management in C and C ++ 5

c) Write a note on local classes.
P.T.O.
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3. a) What is difference between constructor and destructer ? 5
b) Write a note on general form of class declaration. 5
c) Write a program in C ++ to find simple interest. 5
4. a) State the difference between if else statement and switch statement. 5
b) Write benefits of OOP (Object Oriented Programming). 5
c) Write a program to find square root of the number using inline function. 5
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Seat
No.
M.A./M.Sc. (Semester - lll) Examination, 2014
MATHEMATICS
MT-702 : Field Theory (Credit System)
(2013 Pattern)
Time : 3 Hours Max. Marks : 50

N.B. : ) Attempt any five questions.
ii) Figures to the right indicate full marks.
iii) F, K denote the fields.

. a) Letp(x) € F[x] be an irreducible polynomial over a field F. Prove that there exist an

extension K= F() . of F in which f(x) has a root. 5

<p(x)>
b) Show that p(x) = x3 + 9x + 6 is irreducible in Q[x]. Let 6 be a root of P(x). Find the inverse

of 1+ 6 in Q(6) (Q = set of all rational numbers). 5
a) Prove that the element o is algebraic over the field F if and only if the simple extension

F(a)/F is finite. 5
b) Prove that if [F( o ):F] is odd then F(o) = F (0?). 5
a) Let K, and K, be two finite extensions of a field F contained in K. Prove that

[K{K5 :F]<[K4:F][K, : F]. Under what condition (s), the above equality hold ? 5

b) Find the smallest integer angle in terms of degree which is constructable by ruler and
compass. 5

a) Prove that a splitting field of a polynomial of degree n over F is of degree at most n !
over F.

b) Determine the splitting field and its degree over Q for x3 — 2.

a) Prove that every irreducible polynomial over a field of characteristic 0 is separable. 5
Also prove that a polynomial over such a field is separable if and only if it is the product
of distinct irreducible polynomials.
b) i) Examine whether x* + x + 1 € Q[x] is a separable polynomial. 3
ii) lllustrate by an example that a normal extension of a normal extension need not be a
normal extension. 2
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6. a) State the fundamental theorem of Galois Theory. Also state any 3 properties which hold
under the correspondence of the above theorem. 5

b) Verify the fundamental theorem of Galois Theory for the splitting field of
x* —5x2 + 6 € Q[x]. 5
7. a) Prove that the finite field Fpn (with p" elements) is the splitting field over the field Fp of the

polynomial x'°n — X, with cyclic Galois group of order n, generated by the Frobenious

automorphism O, 5
b) i) Write down the multiplication table for F,. 3
ii) Prove that an algebraically closed field must be infinite. 2
8. a) Define the following terms : 5
i) Cyclic extension
ii) Root extension of F
Show the Galois group of the polynomial x3 — x + 1 = 0 is solvable.
b) Prove that the irreducible polynomial x* + 1 € Z[X] is reducible modulo every prime p. 5
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Seat
No.

Time : 3 Hours

M.A./M.Sc. (Semester - lll) Examination, 2014
MATHEMATICS
MT - 703 : Functional Analysis
(Credit System) (2013 Pattern)

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

Let H be a Hilbert space and M be a closed subspace of H. Prove that (|V|l)l

Give an example of an isometry on a Hilbert space that is not surjective.

State Hahn-Banach theorem.

M.

For an operator A on a Hilbert space H, if A= A* and <Ah, h>=0forall h € H, then

prove that A = 0.

If {x,,} is a sequence in a Banach space X such that ¥ ||x,, |<e then prove that the
n=1

series 21Xn converges in X.
n=

Give an example of an orthonormal basis of L2 [0, 2t].

[4621] — 303

Max. Marks : 50

If Ais a normal operator on a Hilbert space and A, u are distinct eigen values of A, then

prove that ker (A— L) 1 ker (A— M).

Prove thatifp > q > 1, then Iq c Ip.

Give an example of an operator A on a Hilbert space and a subspace M that is invariant

under A but not reducing for A.

If X is a normed space and x € X, then prove that || X ||=SUp {| f(X)|: fe x¥,

1
Let H be a separable Hilbert space with basis {e,,}. If A is an operator defined by Ae,, = n

then show that A is a compact operator.

Give an example of a Banach space which is not a Hilbert space.

f<1}.

e

a

n’

P.T.O.
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Let X be a normed space and f be a linear functional on X. If ker f is closed, then prove

that f is continuous. 4
> 1 .

Let M={(xp)e 2.y HX"ZO}' Is M a closed subspace of 2 ? Justify. 3
n=1

Prove that the identity operator on an infinite dimensional Hilbert space is not a compact
operator. 3

State open mapping theorem and use it to prove that the inverse of an invertible, bounded
linear map from a Banach space X to a Banach space Y is bounded. 4
If T is a finite rank operator on a Hilbert space, then prove that T* is also a finite rank
operator. 4
Define a reflexive space and give an example.

State and prove Riesz representation theorem for a Hilbert space.

On C [0, 1], define “ f “=_[ ‘f(t)‘dt. LetL (f)=f (1J Is L a bounded linear functional

2
on C [0, 1] ? Justify. 5
If T is a compact, self-adjoint operator on a Hilbert space, then prove that either i||T|| is
an eigen value of T. 5
Prove that Iy =I_ . 5
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Seat
No.
M.A./M.Sc. (Semester —Ill) Examination, 2014
MATHEMATICS
MT —-702 : Ring Theory
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : ) Attempt any five questions.
ii) Figures to right indicate full marks.

1. a) Let R be aring with identity 1 and let S be a subring of R containing the identity 1. Prove

that if u is a unit in S then u is a unit in R. Show by example that the converse is false. 6
b) Prove that the only Boolean ring that is an integral domain is Z,,.
c) Prove that any subring of a field which contains the identify is an integral domain.
2. a) If 6 : R — Sis a homomorphism of rings then prove that Kernel of ¢ is an ideal of R and
R
image of ¢ is a subring of S. Further prove that Kero~ o(R). 8
b) Let R be the ring of all continuous real valved functions on the closed interval [0, 1].
1
Prove that the map ¢:R — IR defined by ¢(f)= jf(t) dt is a homomorphism of additive
0
groups but not a ring homomorphism. 5
c) Prove that the ring 2x and 3f are not isomorphic.
3. a) Assume the ring R is commutative prove that an ideal M of the ring R is maximal ideal if
and only if the quotient ring % is field. 8
b) Assume R is commutative. Let | and J be ideals of R and assume P is a prime ideal of R
that contains Ind. Prove that either | or J is contained in P.
c) Prove that an ideal | = (z, x) is maximal ideal in Z [x].
4. a) LetF be a field. Prove that F contains a unique smallest sub field F, and that F; is
isomorphic to ¢ or Zp for some prime P. 8
b) Let R be a commutative ring with unity 1 and | and J be ideals co-prime to each other.
Prove that I nJ = 1J and 8
RR_R
— X —
- J
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5. a) If Fis afield then prove that the polynomial ring F(x) is a Euclidean domain with norm
given by N(p(x)) = degree of p(x).

b) Prove or disprove
i) Thering R=Z [«/—5] is a Euclidean domain.
ii) The ring R=2 |V=5is a PID.

6. a) If Ris a principal ideal domain and | is a non-zero ideal in R. Then prove that | is prime if
and only if | is maximal ideal.

b) Prove that a quotient of a PID by a prime ideal is again a PID.
7. a) Show that each irreducible element in a UFD is prime. 8
b) Prove or disprove
i) A subring of UFD is UFD
ii) Quotient of UFD is UFD. 8
8. a) Let | be a proper ideal in the integral domain R and let p(x) be a nonconstant monic

R R
polynomial in R[x]. If the image of p(x) in (T) [n] cannot be factored in (T) [x] into two

polynomials of smaller degree then prove that p(x) is irreducible in R[x]. 8

Is the converse of the above result hold ?

b) Find all monic irreducible polynomials of degree < 3 in F,[x]. 8
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Seat
No.
M.A./M.Sc. (Semester - lll) Examination, 2014
MATHEMATICS
MT-703 : Mechanics
(2008 Pattern)
Time : 3 Hours

1.

Instructions : i) Attempt any five questions.
i) Figures to the right indicate full marks.

a) Explain the following terms.
i) holonomic and rheonomic contraints.
ii) generalized momentum.
iii) angular momentum.

b) Show that the Lagrange’s equation of motion can also be written as

. d
ot dt{ 2 ‘aq])

[4621] — 33

Max. Marks : 80

c) A particle of mass m moves in one dimension such that it has the Lagrangian

m?2x*

12
motion for x(t).

L=

+mx?v(x) — vZ(x) where V is some differentiable function of x. Find equation of

a) Use D’ Alembert’s principle to determine the equation of motion of a simple pendulum. 6

b) Explain the D’ Alembert’s principle and derive Lagrange’s equations of motion using the

same.

10

a) A particle is contrained to move on the plane curve xy = ¢, where ¢ is a constant, under

gravity, obtain the Lagrangian and hence the equation of motion.
b) Explain Atwood Machine and discuss its motion.

c) If the cyclic generalized co-ordinate q; is such that dq represents the translation of the

system, then prove that the total linear momentum is conversed

. a) Show that the geodesic in a Euclidean plane is a straight line.

b) Show that the curve is a catenary for which the area of surface of revolution is minimum

when revolved about y-axis.

2/ .3
c) Find the extremal of the functional I:.[ [%J dx , subject to the condition that y(1) =0
y

1

y(2) = 3.

P.T.O.
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5. a)

X2
Show that the Euler-Lagrange’s equation of the functional I(y(x) = _[ f(x,y,y’) dx hasthe

xq

first integral f -y’ ot

3y = constant, if the integrand does not depend on x.

Obtain the differential equation, which is satisfied by the functional f(x,y,y’) which

X2
extremizes the integral | (y/x) = J. f(x,y,y)dx subject to the conditions

xq

x2
y(X{) =Y Y(X,) =Y,, and the integral J= f g(x,y,y’) dx = const.
X1

Deduce from D’ Alembert’s principle the Hamilton’s principle for conservative system.

Derive Hamilton’s principle for non-conservative system from D’ Alembert’s principle
and hence deduce from it the Hamilton’s principle for conservative system.

Use Hamilton’s principle to find the equation of motion of a simple pendulum.
Describe the Routh’s procedure to solve the problem involving cyclic and non-cyclic
co-ordinates.

A Hamiltonian of one degree of freedom has the form
2
H=£— ot +a_b 2 —at( —oct) kq

bpge™ ge " (o+be +——, where a, b, o and k are constant.
200 2 2

1) Find a Lagrangian corresponding to this Hamiltonian.
2) Find an equivalent-Lagrangian that is not explicitly dependent of time.

A particle describes a circular orbit under the influence of an attractive central force
directed to a point on the circle. Show that the force varies as the inverse fifth power
of the distance.

Show that, the determinant of an orthogonal matrix is equal to +1.
State and prove the rotation formula.
State and prove the Jacobi identity for Poisson brackets.

H b b b
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Seat
No.
M.A./M.Sc. (Semester - lll) Examination, 2014
MATHEMATICS
MT 705 : Graph Theory
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. a) Prove that a k regular graph of girth four has at least 2k vertices, with equality only

for Ky . 6
b) Prove that every u, v-walk contains a u, v-path. 4
c) Prove that a 3 regular graph G has a decomposition into claws if and only if G is bipartite. 6
2. a) Prove that an edge is a cut-edge if and only if it belongs to no cycle. 6
b) Prove that the edges of a connected simple graph with 2k edges can be partitioned into
paths of length 2. 6
c) Prove that if P and Q are two paths of maximum length in a connected graph G, then
P and Q have a common vertex. 4
3. a) State and prove the Havel-Hakimi theorem. 10
b) Prove that a graph G is bipartite if and only if for every subgraph H of G, there is an
independent set containing at least half of the vertices of H. 6
4. a) Prove that for an n-vertex graph G withn=1, G has n — 1 edges and no cycles if and only
if G has no loops and has, for each u, ve V(G), exactly one u, v-path. 4
b) Prove that a maximal acyclic subgraph of a graph G consists of a spanning tree from
each component of G. 6
c) Prove thatif T is a tree with k edges and G is a simple graph with 3(G) >k, then T is a
subgraph of G. 6
5. a) Let o(G), B'(G) and n(G) denotes maximum size of a matching, minimum size of edge
cover and number of vertices in a graph G, respectively. Prove that if G is a graph without
isolated vertices, then o(G) + B'(G) = n(G). 8

b) Prove that every component of the symmetric difference of two matchings is a path or an
even cycle.

c¢) Show that the hypercube Q5 has nine perfect matchings.
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6. a) Explain the Augmenting Path Algorithm for matching. 6

b) Prove that the Hungarian algorithm finds a maximum weight matching and a minimum
cost cover. 10

7. a) Using Kruskal’s algorithm in the following graph, construct a minimum weight spanning
tree. 4

“ i5
14 12 2 14
| By

4

L5

b) Prove thatthe number of spanning trees of a connected graph is the product of the numbers
of spanning trees of each of its blocks.

c) Prove that the connectivity of the hypercube Q, is k. 6

8. a) Let k(G), k’(G) and 8(G) denotes vertex connectivity, edge connectivity and minimum
vertex degree in a graph G, respectively. Prove that if G is a simple graph, then
k(G) <K/(G) < 8(G). 6
b) Prove that if x and y are distinct vertices of a graph G, then the minimum size of an

X, y-disconnecting set of edges equals the maximum number of pairwise edge-disjoint
X, y paths. 6

c) Prove that if P is an f-augmenting path with tolerance z, then changing flow by +z on
edges followed forward by P and by —z on edges followed backward by P produces a

feasible flow f* with val (f') = val (f) + z. 4
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Seat
No.
M.A./M.Sc. (Semester — V) Examination, 2014
MATHEMATICS
MT - 801 : Field Theory
(2008 Pattern)
Time : 3 Hours Max. Marks : 80
N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.
1. a) Let F (x) be a polynomial over a field F, prove that there exists an extension E of F in
which F (x) has a root. 6
b) Show thatp (x) =x2—x—1in Z4[x] is irreducible over Z5. Show that there exists an
extension K of Z; with nine elements having all roots of p (x). 6
c) Find the minimal polynomial over Q of 1l—1+\/§ : 4
2. a) Show that every finite extension is algebraic extension. What about the converse ? Justify
your answer. 8
b) LetF be afield and let 6:F =L be an embedding of F into an algebraically closed field L.
Let E =F (o) be an algebraic extension of F. Then prove that ¢ can be extended to an
embedding N:E—L, and the number of such extensions is equal to the number of distinct
roots of the minimal polynomial of o . 8
3. a) Prove that the splitting field of a polynomial over a given field is unique (upto isomorphism)
if it exists. 8
b) Find the splitting field of f (x) = x* — 2 € Q [x] over Q also find its degree over Q. 8
4. a) Show that any finite field F with p" elements is the splitting field of " _xe Fo [X]. Hence
or otherwise prove that any two fields with p" elements are isomorphic. 8
b) Find the smallest normal extension (upto isomorphism) on(‘\‘/E, %) inQ. 4
c) LetE be an extension of a field F. If a€ E has a minimal polynomial of odd degree over F,
show that F (a) = F (a2). 4
5. a) Prove that if the multiplicative group F~ of non-zero elements of a field F is cyclic, then F
is finite. 6
b) If Fis a finite field of characteristic p, then show that each element a of F has a unique p'"
root Jla inF. 6
c) Show that Q(2,4/3)=Q (V2++/3). 4
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Show that a finite separable extension E of a field F, then E is simple extension.

Let F and E be fields, and let 64,05,...,0,, be distinct embeddings of F into E. Suppose

n
aq, a,, ..., a, €E, ;ai ci(a)=0 foralla € F. Then prove thata,=0, foralli=1, 2, ..., n.

Let E be a Galois extension of F. Let K be any subfield of E containing F. Then prove that
K'is normal extension of F if and only if G(E/K) is normal subgroup of G (E/F).

Let E be splitting field of x3 -2 € Q [x] overQ and K = Q (®) be the subfield of E, where
wis cube root of unity w=1. Verify the result in (a) above.

Show that it is impossible to trisect the angle of 60°.
Show that the polynomial x” — 10x® + 15x + 5 is not solvable by radicals over Q.

Show that Galois extension of a Galois extension need not be Galois.

A O O ©
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Seat
No.
M.A./M.Sc. (Semester — V) Examination, 2014
MATHEMATICS
MT — 803 : Differentiable Manifolds
(2008 Pattern)
Time : 3 Hours Max. Marks : 80

N.B.: 1) Attempt any five questions.
2) Figures to the right indicate full marks.

1. a) Let M be ak-manifoldin R". If 9M is nonempty, then prove that gM is a (k — 1) manifold

without boundary. 7
Xi Yi Z
b) Show that g (x, y, z) = det Xj Y Z is an alternating 3-tensor on R".
Xk Yo Z
Further, express g as a combination of elementary tensors. 6
c) Define volume of a parameterized surface in IR". 3

2. a) LetU be anopensetin R" andf: U — IR" be of class ¢". Let M = {x : f (x) = 0} and
N ={x:f(x)>0}. If M is nonempty and Df (x) has rank one at each point of M, then prove

that N is an n-manifold in IR" and gN =M. 8
b) Define a closed form and give an example of it. 4
c) Give an example of a z-manifold in R® without boundary. 4

3. a) LetF be a k-tensor with usual notation, if AF= Y (signc) F°, then prove that AF is an

oe Sk
alternating tensor. Find AF if F is already alternating. 7
b) If w = x2yzdx + 2ysinzdy + eZdz, then find dw. 5
c) Find the tangent plane T, (s?) where P= i i 0] 4
p \/E 2
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4. a) Define the differential operator d and for any K-form w, show that d (dw) = 0. 7
b) Ifw=xzdx+ydy+eXzdzand n =ycosx dx + x dy + 2xy dz, then find (w An). 5
c) Define exact form and give an example of it. 4
5. a) Define orientation of a manifold M and induced orientation on oM. 6
b) State Stokes’s theorem. 5
c) Letw=yzdx+xzdy+xydzand o(u v)=(Uu-v,uv,u®). Find a*(dw). 5
6. a) Let M be an orientable k-manifold with nonempty boundary. Prove that oM is orientable. 7
b) State Green's theorem for compact, oriented z-manifold. 5
c) Show that a unit n-ball B" is an n-manifold in IR". What is its boundary ? 4
7. a) With usual notation, show that o * (dw) = d(o *w) . 8

b) Let a:(0,1)* > R® be given by a(u, v) = (U, v, u? +v2 +1). Let Y be the image set of ¢ .

Evaluate [X,0%, A dxg +XXq0x; A dXg . 8
Y

8. a) Ifwand n are k and | forms respectively, then prove that

dwan)=dwan+ (=) wadn. 8
b) Let A=IR*-{0}.If W=w , then show that w is not exact in A. 8
X2 +y
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Seat
No.
M.A./M.Sc. (Semester — V) Examination, 2014
MATHEMATICS
MT-804 : Algebraic Topology
(2008 Pattern)
Time : 3 Hours Max. Marks : 80
N.B. : 1) Attempt any five questions.
2) Figures to the right indicate full marks.
1. a) When are two maps f,, f; : X — Y said to be homotopic ? 4
b) Prove that there exists a map f : B — S"'with foi = I, where i : S™! — B"is the

inclusion map and | : S"™~1 — S™1 the identity map if and only if | : S™1— S s
homotopic to the constant map. 8
c) Letf, g: X — S" be continuous maps such that f (x) z — g (x) for all x € X. Show that f is

homotopic to g. 4

2. a) IfYis contractible, prove that every continuous map f : X — Y is homotopic to a constant. 8

b) Define a strong deformation retract. 4
c) Give an example of a strong deformation retract. 4
3. a) Is S? path connected ? Why ? 6
b) If f is a path which is inverse to f, prove that f « f is homotopic to null path. 6
c) Give an example of a set in R? which is connected but not path connected. 4
4. a) Define the fundamental group IT4(X, X) - 4

b) If f : X =Y is continuous, show that there exists a homomorphism
1 T1(X, Xg) — TI4(Y, f (Xg)) - 8

c) Find the fundamental group of R™. 4

P.T.O.



[4621] - 44 A O

5. a) Prove that S' is not a retract of B2. 8
b) Prove that R™*1\{0} has the same homotopy type of S™. 8
6. a) Let X be a setand G a group. When is G said to act on X ? 4
b) Give an example of such action as in (a). 4
c) Prove that any covering map is an open map. 8
7. a) When does p : E — B said to have the homotopy lifting property ? 4
b) Give an example of such map p defined as in (a). 4
c) Prove that a fibration has unique path. 8
8. a) When a set of p + 1 points in R", p < n said to be geometrically independent. 4
b) Give an example as in (a). 4
c) Give an example of a 2 simplex in R3. Find all vertices, edges and faces. 8
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Total No. of Questions : 8] SEAT No. :

P1562 [Total No. of Pages : 3
[4622] - 1001
M.Sc. (Semester - I)
PHYSICS (Credit System)
PHYUT - 501 : Classical Mechanics
(2013 Pattern) (4 Credits)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:-
1)  Answer any Five questions out of eight questions.
2)  Neat diagram must be drawn wherever necessary.
3)  Figures to the right side indicate full marks.
4)  Use of calculator is allowed.
Q1) a) Find the Lagrangian and equation of motion for an electric circuit
comparising an inductor ‘L’ and capacitance ‘C’. The capacitor is charged
to ‘g’ coulombs and the current flowing in the circuit is ‘i’ amperes. [4]
b) Prove that Poisson bracket of two constant of motion itself is a constant
of motion. [3]
c) Define: [3]
i)  Configuration space
i) Phase space
i) State space
02) a) A cylinder of radius ‘a’ and mass ‘m’ roles down on an incline plane
making an angle ‘0’ with horizontal. Set up Lagrangian and find the
equation of motion. (4]
b) A particle moves with velocity in an elliptical path in an inverse fixed.
Prove that ¥° = k21 [3]
wlr a
¢) Using Poisson Bracket, prove that [L, Ly] =L, [3]

PT.O.



03) 2)

b)

04) a)

b)

05) a)

b)

Q6) 2)

b)

Show that the transformation Q = (¢29—p?)” and P = cos™'(p.e9) is a
canonical. [4]

Write the type of constraints for [3]
i)  Simple pendulum with rigid support
i) Deformable bodies

Obtain the Lagrangian and equation of motion for Atwood’s Machine.|[3]

Using variational principle, show that the shortest distance between two
point in a plane is a straight line. [4]

Write down the Hamiltonian and equation of motion for Hormonic
oscillator. [3]

Calculate the reduced mass of CO molecules. Given atomic number of
carbon C and oxygen O are 12 and 16 respectively. [3]

Prove that reduction of two body central force problem to the equivalent
one body problem. [4]

Obtain the Lagrangian and equation of motion for a simple pendulum.|[3]

Show that the function F = — Z Q, P. generates the identity transformation.

3]

1

sinp . )
p is a canonical.

Prove that the transformation P =g cot p and Q = log

[4]

Show that, A function whose Poisson bracket with Hamiltonian vanishes
is a constant of motion. [3]

A particle of mass ‘m’ moves on a plane in the field of force given by

F=—kr cos Of\ where k is constant and A is the radial unit vector. Show

that the angular momentum of the particle about the origin be conserved.

3]
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Q7) 2)

b)

08) a)

b)

A particle moving in a central force field located at r = 0, describes a
spiral r = ™. Prove that the magnitude of force is inversly proportional
to r’. [5]

Explain Brachistochrone problem. [5]

Find the central force under the action of which a particle will follow an
orbit described by r = a (1 + cos 0). [5]

Show that, the geodesic of spherical surface are great circle i.e the circles
having centers at the center of the sphere. [5]

SISIS
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Total No. of Questions : 8] SEAT No. :
P1551 [Total No. of Pages : 3

[4622] - 101
M.Sc. PHYSICS (Semester - I)
PHY UT-501 : Classical Mechanics
(2013 Pattern ) ( Credit System) (5 Credits)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions out of eight questions.

2)  Draw neat diagram wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables and electronic calculators is allowed.

Q1) a) Acylinder ofradius ‘a’ and mass ‘m’ rolls down an inclined plane making
an angle @ with the horizontal. Set up lagrangian and find equation of
motion. [4]

b) Calculate the reduced mass of HCL. Given AMU for hydrogen and
clorine are 1 and 35.5 respectively 131

c) State and prove poission’s theorem. [3]

02) a) Using variational principle, obtain the equation of motion for stable
equillibrium cofiguration of a uniform heavy flexible string fixed between

two points A(xl,yl )and BB (x Yo )in the constant gravity field of the earth.|[4]

b) What are generalised coordinates? Obtain generalised coordinates for a
system of two masses connected by an inextensible rod and free to

move in a space. [3]
c) Show that the transformation. [3]
P=q cotp

sin
0 =10g£ qp] is canonical.

P.T.O.



03) 2)

b)

04) 2)

b)

05) a)

b)

06) a)

Explain the concept of symmetry. Show that homogeneity of space leads
to conservation of linear momentum. [4]

State Hamilton’s variational principle. Deduce the modified Hamilton’s

principle. [3]
Prove the identity [3]
d 1 g1l 4F Gli[p 46
EV“*{w‘ﬂ{Rm}

What is Focault’s pendulum? Obtain equation of motion for such a

pendulum. [4]
Discuss a two body problem reduced into a one body problem. Hence,
explain the concept of reduced mass. [3]
Using poisson’s bracket, show that the transformation. [3]
0=(>-p)

P=cos 1 ( p.eq) is canonical.

For what values of m and n do the transformation equation. [4]
Q0 =¢q"™.(cos np)

P=g".(sin np)

Presents a canonical transformation.

Set up Hamiltonian and obtain equation of motion for simple pendulum.|3]

Show that a coordinate cyclic in Lagrangian is also cyclic in Hamiltonian. [3]

Show that poisson bracket of two constants of motion is a constant of
motion. (4]
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b)

Q7) a)

b)

08) a)

b)

Show that the plane of oscillation of focaults pendulum rotates 15° sin ¢

per hour where ¢ is lattitude of the place. [3]

Show that angular momentum of a particle moving in a central force
field is conserved. [3]

Derive Hamiltonian function H and Hamilton’s canonical equations of
motion. [S]

Obtain the equation of motion of a particle in space by lagrangian method
in cartesian coordinates. [5]

Discuss the effect of coriolis force on [5]
i)  Flow ofriver
i)  Cyclones.

Obtain differential equation of orbit in the form [5]
2
d“u m 1
d6? 122 (”)

| :
Where, U = ;,l is angular momentum and f (r) is central force.

1777
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Total No. of Questions : 7] SEAT No. :

P1541 [Total No. of Pages : 3
[4622] - 11
M. Sc. (Semester - 1)
PHYSICS
PHYUTN -501 : Classical Mechanics
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1)  Question No. 1 is compulsory and solve four from remaining.
2)  Draw neat diagrams wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of calculator is allowed.

Q1) Attempt any four of the following :

a) Explain homogeneity of space and obtain law of conservation of linear
momentum. (4]

b) A bead moves on circular wire-specify the type of constriant and
constraint force. [4]

c) If [@,p]be the poisson bracket of ¢ and y; then prove that
9= 22 v
at[(b,v/]—[at ,l//]+[ ’at] 4]

d) Show that transformation is canonical.

P=%(pz+q2)
[4]

PT.O.



02) a)

b)

03) a)

b)

Apply variational principle to find equation of one dimensional harmonic
oscillator. (4]

Draw phase space diagram for a stone thrown vertically up in the field of
uniform gravity. [4]

Show that for a particle moving under central force f(r), the equation of

o d®u m’ 1
orbltlsglvenbyW‘Fuz—lzuz'f a

Here, u{} ] and | - is angular momentum. [8]
r

Obtain an expression for coriolis acceleration for rotating co-ordinate
system. [8]

Show that the transformation.

Qzlnsmp
q
P=qcotp

are canonical.

Also show that generating function is, F =€ °(1-q€*°) =qsin™(qe") .

8]

Distinguish between holonomic and nonholonomic constraints with
suitable examples. [4]

Show that the generating function for the transformation

P= i,quQ2 isF=

Q : [4]

Ola
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04) 2)

b)

05) a)

b)

Q6) 2)

b)

Q7) a)

b)

A point mass moves in a vertical plane along a given curve in a gravitational
field. The equation of motion in parametric form is

X=X (s), z=1z(s).
Write down Langranges equation. [8]

Using Euler-Langrange equation determine the path which requires least
time to travel from a point at higher level to a point at lower level in plane
under uniform gravitational field. [8]

Obtain Hamiltonian and equations of motion for a projectile near the
surface of the earth. [8]

For what values of m and n do the transformation equations

Q=qg™cos np
P =q™sinnp

Present canonical transformation. Also obtain generating function. [8]

Show that coriolis force acting on a body of mass m in a rotating frame
is —2m(wx V),

where w- 1s angular velocity of rotating frame and
/ - is the velocity of body in rotating frame

8]
Set up Lagrangian and obtain equation of motion for compound pendulum
oscillating in vertical plane. [8]

Prove that under canonical transformation (q, p) to (Q, P) [8]
[F, G],, = [F, G, ,

Explain with example conservative, dissipative, unilateral and bilateral
constraints. (4]

Obtain Lagrange’s equations of motion for an electrical circuit comprising
of an inductance L and capacitance C. The condenser is charged to q
coulombs and the current flowing in the circuit is / amperes. (4]
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Total No. of Questions : 8] SEAT No. :

P1555 [Total No. of Pages : 2
[4622] - 201
M.Sc. (Semester - II)
PHYSICS
PHY UT - 601 : Electro Dynamics
(2013 Pattern) (Credit System) (5 Credits)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any five questions out of eight questions.

2)  Draw neat labeled diagrams wherever necessary.

3)  Figures to the right indicate full marks.

4) Use of logarithmic tables and calculator is allowed.

Q1) a) Obtain an expression for E. M. field tensor F_ . [4]

b) Starting from Maxwell’s equation, establish the equation of continuity.|3]

c) Derive Faraday’s law of induction for moving medium. [3]
Q2) a) State and prove poynting’s theorem. [4]
b) Explain the term ‘skin effect and skin depth’. [3]
c) Explain the term ‘Radiation Damping’. [3]

Q3) a) Derive the expression for potential at a distant point using multipale
expansion for a totalized charge distribution in free space. [4]

b) Explain Minkawski’s space - time diagram. [3]

c) Find the rest mass of an electron in ev if its rest mass is 9.11 x 10-'kg.

3]

PT.O.



04) 2)

b)

05) 2)
b)

Q6) 2)
b)

Q7) a)

b)

08) 2)

b)

Prove that the space time interval x* + y* + z* is not invariant under Lorentz
transformations while the combined space-time interval x* + y? + z>—c*t* is
Lorentz invariant. [4]

Show that (C*B>—E?) is invariant under lorentz transformation. [3]

Show that the ratio of electrostatic and magnetostatic energy densities is

equal to unity. [3]
Write Maxwell’s equation in differential and integral form. [4]
Describe Lorentz force on a charged particle. [3]
Describe magnetic interaction between two current loaps. [3]
Explain the term ‘Four Vector Potential’. (4]
Explain the term ‘Multiple Moments’. [3]
Explain the concept of ‘vacuum displacement current’. [3]

Describe the Michelson-Morley experiment and discuss the results
obtained by it. [5]

Show that the square of four wave vector KU is Zero. [5]

A plane e-m wave is incident obliquely on an interface between the two
non-conducting dielectrics media. Obtain the equation for snell’s law. [5]

Derive the Lorentz relativistic transformations equations. [5]
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Total No. of Questions : 8] SEAT No. :

P1556 [Total No. of Pages : 3

[4622]-202
M.Sc. (Semester - 1I)
PHYSICS
PHYUT - 602 : Solid State Physics
(2013 Pattern) (5 Credits)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates :

1) Attempt any five questions.

2) Draw neat diagrams wherever necessary.

3)  Figures to the right indicate full marks.

4) Use of logarithmic table and calculator is allowed.

Constants:

i)  Boltzmann constant K, = 138x10%J/K

ii)  Plank’s constant h = 6.623 x 103 Js.

iil) Avogadro’s number N = 6.023 x 10%*/gm mole
iv) Mass of electron m_ 9.1 x 107" Kg

v)  Charge on electron e 1.6 x 107°C

vi)  Velocity of light C 3 x 108 m/s

vii) Bohr magneton w, = 927 x10* A-m?
viii) Permeability of free space u, =  4mx1 07 H/m
ix) Gas constant R = 1.987cal/mole-k

Q1) a) Evaluate geometrical structure factor F,  for reflection from the (hkl)
planesinan f_lattice and show that the factor vanishes unless the numbers
h,k and 1 are all even or all odd. [4]

b) State the Bloch theorem. What are Bloch functions? State the property
of Bloch functions. [3]

c) Explain type-I and type-II superconductors. [3]

PT.O.



Q2) a)

b)

Q3) a)

b)

04) 2)

b)

Derive an expression for diamagnetic susceptibility using langevin theory.

[4]

Explain Meissner effect in superconductors and show that perfect
diamagnetism is an essential property of the superconducting state. [3]

The unit cell parameter of NaCl crystal is 5.6A° and the modulus of
elasticity along [100] direction is 5 x 10'° N/m? Estimate the wavelength
at which an electromagnetic radiation is strongly reflected by the crystal.
Atomic weight of Na =23 and of C1 =37 [3]

Give an account of Weiss theory of ferromagnetism, Hence obtain Curie
- Weiss law. [4]

Explain the phenomenon of antiferro magnetism with example. Also define
the Neel temperature. [3]

A paramagnetic salt contains 10?® ions/m?® with magnetic moment of one
Bohr magneton. Calculate the paramagnetic susceptibility and the
magnetization produced in a uniform magnetic field of 10° A/m, at room
temperature. [3]

How does the band theory of solids lead to the classification of solids
into conductors, semi conductors and insulators. (4]

Distinguish between reduced zone, extended zone and periodic zone
schemes of representing energy bands. [3]

Show that for a simple square lattice, the kinetic energy of a free electron
at a corner of the first zone is higher than that of an electron at mid point
of a side face of zone by a factor of 2. [3]
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05) a)

b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Show that electron orbits are quantized in constant magnetic field in
such a way that the flux through the orbit in real space is

2wh 1 ..
9= - n+> | Where ‘n’ s integer. [4]

What are Normal and Umklapp processes? Explain with the help of
vector diagrams. [3]

Derive an expression for London penetration depth in a superconductor.

3]

Draw a typical M-H curve for ferro magnetic material and explain different
stages of magnetization process on the basis of domain theory. [4]

What is exchange interaction? How does it help to explain magnetism in
iron group of atoms. [3]

Estimate the diamagnetic susceptibility of copper by assuming that only
one electron per atom makes the contribution. The radius of copper

atomis 1 A and the lattice parameter is 3.608 A. [3]

Obtain the dispersion relation for a monoatomic linear lattice of identical
atoms. Hence find the maximum frequency that can be propagated through
the lattice. Also plot the dispersion curve. [S]

What is atomic scattering factor? Derive the expression for the atomic
scattering factor using spherical polar coordinates. [5]

Explain cyclotron resonance. Obtain expression for cyclotron frequency
of Bloch electrons. [5]

Explain the following properties of superconductors:
i)  Electrical resistance
i) Magnetic field

ii) Isotope effect
3]
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Total No. of Questions : 8] SEAT No. :
P1557

[Total No. of Pages : 3

[4622] - 203
M.Sc. (Semester - 1I)
PHYSICS
PHY UT - 603 : Experimental Techniques in Physics
(2013 Pattern) (Credit System)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :

1) Attempt any five questions.
2) Draw neat diagrams wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of logarithmic table and calculator is allowed.
Constants:
Boltzmann constant K, = 138x10%J/K
Planck’s constant h = 6.63x103]Js
Avogadro’s number N = 6.02x10%/gmmole
Mass of electron me = 9.1 x 107" kg
Charge on electron e = 1.6x10"C
Velocity of light C = 3x10®m/s
Q1) a) Explain principle, construction and working of Scanning Electron
Microscope. [4]
b) Calculate Energy in eV for photon having wavelength 500 nm. [3]
c) Whatare different flow regimes? Explain in brief. [3]
Q2) a) Give principle, instrumentation and working of UV - Visible Spectrometer.
[4]
b) Describe auto and cross correlation functions. [3]
c)  Write short note on different types of radiations (such as X- rays, UV -

Vis, ¥ - rays). [3]
PTO.



Q3) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

c)

Explain construction and working of Rotary pump. [4]

If for first order diffraction of some nanomaterial, 0=30°, calculate the

inter - planar distance in nm.

[Given : Wavelength used for diffraction is CuKar—0.154nm]. [3]

With the help of graphical representation, explain different types of signals.
[3]

Define sensor. Explain various characteristics of sensors in brief.  [4]

What is mean free path? For air at ambient temperature with pressure
107 Torr, calculate the mean free path. [3]

Write short note on Electron Spin Resonance (ESR). [3]

Calculate the average nanoparticle size using Scherrer formula.

[Given : Wavelength used for diffraction is CuKa—0.154nm, full width
at half maxima (FWHM) £=0.05,6,=60°] [4]

Write note on different operating principles used in different types of

Sensors. [3]
Write short note on errors. [3]
Write note on microwave generator. [4]

Explain vacuum system design with the help of schematic diagram. [3]

Write a short note on spectral analysis. [3]
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Q7) a)

b)

08) a)

b)

Explain principle, construction and working of Scanning Tunnelling
Microscope. [5]

Discuss the operating principle and instrumentation of Fourier Transform
Infrared (FTIR) spectroscopy with the help of schematic diagram. [5]

Draw the schematic of Bayard - Alpert ionization gauge. Explain its
working. [S]

Discuss basic principle and applications of optical tweezers. [S]
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Total No. of Questions : 8] SEAT No. :

P1558 [Total No. of Pages : 3
[4622] - 204
M.Sc. PHYSICS (Semester - II)
PHYUT 604 : Quantum Mechanics - I

(2013 Pattern) (5 Credits)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates :
1) Attempt any five out of eight questions.

2) Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.

4) Use of logarithmic tables and electronic calculator is allowed.

Q1) a) Consider an operator A ¢, = a ¢, and an arbitrary state y = > C ¢,

where C_is a constant show that < A> = za: IC,[a, Interpreat your

result. (4]
b) Show that the momentum operator is self - adjoint. [3]
c) Foraparticle in infinitely deep potential well

i)  Draw potential well diagram

i)  Write schrodinger equation for a particle in this well, with boundary
conditions and

iii) Write expression for energy En

3]

02) a) Using uncertainity principle prove that free electron cannot exist in the
nucleus. Given :Maximum kinetic energy of electron emitted by radioactive

nucleus is ~ 4 MeV. [4]

1 0
b) Let @= 0 and [ = 1] Show that o, and (3 are the eigenvectors of
pauli spin matrix O . what are the eigenvalues in both cases? [3]

c) Show that two commutating operators have a common set of
eigenvectors. [3]

PT.O.



03) a)

b)

04) 2)

b)

05) 2)
b)

06) a)

b)

Consider a linear operator f and let |y >=|y > where|y>& |y >

are arbitrary vectors. Represent fz as a matrix in A - representation. [4]

Using Dirac notations define self - adjoint operator A . prove that the
eigenvalues of such an operator are real. [3]

What is the condition for validity of WKB approximation? [3]

The operator L+ = Lx + iLy show that L+ is raising angular momentum

operator. [4]
Define the quantities in Hilbert space [3]
i)  Basis i)  Norm of a vector i) Scalar product

Define the projection operator p, and hence define unit operator - 1.[3]

Find the eigenvalue matrices for the operators L> and L for/=1. [4]

Derive 0%, 1% and 2" ordered fundamental equations used in time
independent perturbation theory. [3]

Show that the variation method gives upper-bound on the ground state
energy. [3]

For a particle of mass min 1 - dimensional box with wallsatx=0andx=L
estimate the ground state energy using variation method. [4]

For time dependent perturbation theory, write expression for first order

transition amplitude a f(l) (). Using it write a note on selection rule. [3]

Compare the assumptions of constant perturbation and harmonic

perturbation in case of time dependent perturbation theory. Write a f(l) ()
in both cases. [3]

[4622] - 204 2



Q7) a)

b)

08) a)

b)

.1 .1
Obtain the C.G. coefficients for a system having J, = B and j, = > [5]

For simple Harmonic oscillator, define the operators a & a*. Using them
obtain the expression for the eigenvalues of SHO. [5]

For non-degenerate case in time independent perturbation theory, show
that the first order energy correction W is the expectation value of
perturbation taken with respect to unperturbed wavefunction. [5]

State and prove the closure property for the functions {¢_} which are
orthonormal and form a complete set. [5]

®E R
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Total No. of Questions : 7] SEAT No. :

P1545 [Total No. of Pages : 3
[4622] - 21
M.Sc. (Semester - II)
PHYSICS
PHY UTN-601 : Electrodynamics
(2008 Pattern) (Credit System)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:
1)  Question No. 1 is compulsory. Attempt any four questions from the remaining.
2)  Draw neat labelled diagrams wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of logarithmic tables and calculator is allowed.

Q1) Attempt any four of the following:
a) Determine skin- depth for copper at 1 MHz.
Given : 4=, = 41 x107 Wb/A-m and ¢ = 5.8 x 10" mho/m. (4]

b) Two identical bodies move towards each other, the speed of each being
0.9c. Find their speed relative to each other. [4]

c) Find the rest-mass energy of an electron in eV if'its rest-mass is 9.1 x 10~'kg.

[4]
d) Describe magnetic interaction between two current-loops. [4]

e) Compute electric-field associated with a LASER beam having 100 J/m?
of energy per unit volume. [4]

f)  Calculate wave-impedance of an e.m. wave travelling through free space.

Given : b =, =41 x 107 Wb/A-m and e=e,=8.85x10"C*/Nm’. [4]

PT.O.



Q2) 2)

b)

03) a)

b)

04) 2)

b)

05) 2)

b)

Prove the relativistic addition theorem for velocities :

u’+v ,_dX dx
=—*— whereu, =— and u =—
:|_+uX \V} dt dt . [8]
C2

A plane e.m. wave is incident obliquely on an interface between two non-
conducting media. Obtain Fresnel’s equations if the dielectric-field vectors
are perpendicular to the plane of incidence. [8]

Explain the term ‘multipole moments’. Derive an expression for potential
at a distant point using multipole expansion for a localized charge
distribution in free-space. [8]

Obtain Faraday’s Law of induction in differential form for a stationary
medium and show how it can be modified when the medium moves with
velocity T. [8]

Using the concept of e.m. energy show that power transferred to the e.m.
field through the motion of charge in volume V is given by :

. dol,ex oo B
—|(j.E) dv= —|=(E.D + B.H) dv +| (ExH).ds
[(i-B) dtJZ( ) CJS( )ds. 8]

Show that: C2B2—FE2?and E.B are invariant under Lorentz transformations.

8]

Derive the Lorentz relativistic transformation equations : [8]

The magnetic field intensity B at a point is given by : [8]

= h EXF o - -
B= (47[)] > dr. Show that :V x B = pu,j.
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Q6) 2)

b)

Q7) a)
b)

d)

Explain the term ‘electromagnetic field tensor’. Hence obtain an

expression for the e.m. field-tensor F "

State and prove Poynting’s Theorem.

Explain the term ‘Four Vector Potential’.

Explain Minkowski’s space-time diagram.

[8]
8]

[4]
[4]

A-radiator approximates to an electric-dipole of length 250m at a frequency
of 60kHz. Assuming that the current is maintained over the length, evaluate

the radiation resistance of the radiator.

[4]

Determine the velocity at which the mass of a particle is double its

rest-mass. C =3 x 103 m/s.
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Total No. of Questions: 7] SEAT No. :

P1546 [Total No. of Pages : 3
[4622] - 22
M.Sc. (Semester - II)
PHYSICS
PHYUTN - 602 : Atoms Molecules and solids
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Question no.l is compulsory. solve any four questions of the
remaining

2) Draw neat diagrams wherever necessory.

3) Figure to the right indicate full marks.

4) Use of Logarithmic tables and electronic pocket calculator is allowed.

Given:- Rest mass of electron : 9.109x107'kg
Charge on the electron ; 1.6021x107" columb
Planks constant © o 6.626x1073]s.
Boltzmann constant : 1.38054x10%Jk™"
Avogadro's number : 6.022x10% (kmole)™
Bohr Magneton : 9.27x10*amp.m?
lev : 1.6021x107"].
Q1) Attempt any four of the following. [16]

a) The concentration of schottly defects in an ionic crystal is 1 in 10" at
temp book. Estimate the energy of the vacancy pair.

b) Calculate the highest possible frequency for silicon if the Debye
temperature is 570k.

¢) Find the minimum magnetic field needed for Zeeman effect to be observed
in a spectral line of 400mm wavelength. when a spectrometer where
resolution is 0.010 nm is used.

d) Determine Lande's g Factor for 2f, .

PT.O.



Q2) 2)

b)

03) 2)

b)

04) 2)

b)

05) a)

b)

06) a)

b)

An NMR signal for a compound is found to be 180 Hz dawnward from
TMS peak using a spectrometer operating at 60 MHz. calculate shift in

The value of x_ for lower and upper states of C, are 0.00711 & 0.00919
respectively. Find the number of levels in the upper and lower states.

Explain normal Zeeman effect. Derive the formula for Change in

wavelength dA. [8]
On the basis of lane diffraction theory. Obtain the condition for diffraction
maxima. [8]
State and explain frank condon principle. [8]

Explain the theory of geometrical structure factor and derive expression
for FCC Lattice. [8]

Explain the interpretation of quantum numbers. n, 1, m, and m_for electron
atoms. [8]

Write note on. [8]
i)  Screw dislocation

i) Edge dislocation

Write a note on vibrational course. Structure explaining Yy porgression.
Explain with the help of necessory diagrams. [8]

Derive an expression for the specific heat of solid based on Einstein
model. What are the drawbacks of this model? [8]

Derive the relation between W& K for vibrational modes in 1D
monoatomic lattice of identical atom. [8]

Explain with the help of suitable diagrams band head and band origin in
case of rotational fine structure of electronic vibration spcetrum.  [8]
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Q7) a)

b)

d)

Calculate the magnetic field if the resonances frequency of 9530 MHz is

observed in same ESR experiment given g =2.0023. [4]
What are normal and Umklapp processes? (4]
Explain what do you mean by configurational entropy. [4]

Explain the concept of phonon with reference to quantization of elastic
waves in solids. (4]

010]0
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P1547 [4622] -123 [Total No. of Pages : 3
M.Sc. (Semester - II)
PHYSICS
PHYUTN -603 : Statistical Mechanics in Physics
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to candidates:

)

2
3)
9

Question No. 1 is compulsory, attempt any four questions from the remaining
questions.

Draw neat diagrams wherever necessary.

Figures to the right indicate full marks.

Use of logarithmic tables and electronic pocket calculator is allowed.

Constants :

1)
2)
3)
4

S)

Boltzmann constant K ,=1.38x10>Joule /°K
Planck’s constant h=6.625x10* Joule. sec.

Avogadro’s number N=6.023x10* mole

Mass of electron m_ = 9.1x10" kg

Velocity of light C = 3x10%m/s

Q1) Attempt any four of the following :

a)

b)

What do you mean by
i)  Phase space
i) Phase point [4]

Determine the phase trajectory of a bullet of unit mass fired straight
upwards with an initial speed of 392 m/s . (Given g=9.8 m/s*) (4]

P.T.O.



Q2) 2)

b)

03) 2)

b)

—  =dl
For canonical ensemble, show that the mean energy E = 3 ’Bn - [4]

Show that at high temperature Bose - Einstein and Fermi - Dirac
distributions reduce to Maxwell - Boltzman distribution. (4]

The table given below shows the energy parameters and accessible states
for two systems 1 and 2.

System 1 System 2
E,=2, 3,4 units E,=35, 6,7 units
Q =5, 25, 75 Q, =100, 150, 250

The systems are kept in contact and undergo thermal interactions
only. Obtain the distribution for 9 units of energy in the equilibrium state.|[4]

Show that for classical monatomic ideal gas having N particles contained

in volume V, the number of accessible states Q(E) to the system in the

energy range E to E+JE is given by Q(E)=BV"E*""” [8]

On the basis of canonical distribution obtain the law of atmosphere.[8]

Obtain the Maxwell - Boltzman velocity distribution and hence show the
ratio of r.m.s. speed V_to the mean speed i to the most probable

speed v is given by v, :7:v=+3:/2:42 [8]

Consider the system of N diatomic molecules each having vibrational
energy levels E=(n+1)ho n=0,1,2 ........ Write the partition function
and derive the expression for mean energy. Also show that at low
temperature, specific heat C_ is given by ¢, =3R ("’%)2 e ’"" where

0 hw
E=—
o 8]
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04) 2)
b)

05) a)

b)

Q6) 2)

b)

Q7) a)

b)

[4622]-23

Derive the expression for compressibility of Fermi gas at absolute zero.[8]

Two macroscopic systems A and A’ are in thermal interaction with
each other forming a combined system A°.

Show that entropy S=KinQ (E) where symbols have their usual meaning,. [8]

For grand canonical ensemble, show that the probability of finding the
system in a particular microstate r with energy E, is given by
e—ﬁEr—och

P = S g P [8]

Obtain the expression for Planck’s radiation law for photon gas. Hence
deduce the Rayleigh- Jean’s law and Wien’s law. [8]

Using the canonical ensemble, discuss the behavior of paramagnetic
substance placed in an external magnetic field f . Hence obtain the curie
law. [10]

The atomic weight of Lithium is 6.94 and density is given by 0.53gm/cc.
Calculate the Fermi energy and Fermi temperature of the electrons. [6]

Write a short note on “Gibbs Paradox”. [8]

1

Obtain the Fermi - Dirac distribution in the form 1, = e [8]
e s
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Total No. of Questions : 7] SEAT No. :

P1548 [Total No. of Pages : 3
[4622] - 24
M.Sc. (Semester - II)
PHYSICS
PHYUT - 604 : Quantum Mechanics - 11
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates :
1)  Question No. 1 is compulsory.
2) Attempt any four from the remaining.
3) Draw neat diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of mathematical tables and calculators allowed.
Q1) Attempt any four of the following :
a) Using Born Approximation, calculate the differential cross-section for
the potential.
V(r)=-Vo forr<a
V(r)=o0 forr>a [4]
b) Show that first order correction to energy is zero for Harmonic oscillator
in the ground state when perturbation is |y’ = ax. [4]
c) Using WKB approximation explain field emission. [4]
d) Explain Laboratory frame and CM frame of reference. [4]
e) Discuss the selection rules for electric dipole transitions. [4]
f)  Construct symmetric and antisymmetric wave functions for system of
two particles. [4]
02) a) Develop time dependent perturbation theory to obtain first order correction
to the amplitude a_ (t). [8]
b) Using WKB approximation, obtain expression for transition probability

through a barrier potential. [8]

PT.O.



Using partial wave analysis obtain the expression for scattering amplitude
[10]

f9).
b) Using variational principle, obtain the ground state energy of hydrogen.

Take trial wave function ¢ ,, = e~ “" where o is variational parameter. [6]

03) 2)

Q4) a) Consider a one - dimensional charged harmonic oscillator placed in a
uniform electric field. The field can be considered as a small perturbation

and depends on time according to

e(t)= %e_%z

Find the probability of transition from ground state to first excited state.|8]

b)  Apply first order time independent equation to a doubly degenerate system
and show that perturbation removes degeneracy. [8]

Calculate the first order energy correction for one dimensional perturbed
Harmonic oscillator whose Hamiltonian is

05) a)

2
H :p——l—lkx2 + ax*
2m 2
8]

in the ground state.

b) Using partial wave analysis, show that scattering cross section for rigid

8]

sphere is 4;4? (a —radius).

Using WKB approximation obtain the equation of wave function for E > V.|8]

Q6) 2)

b)  Whatis Pauli's exclusion principle? Obtain symmetric and antisymmetric
[8]

wave function for system of two fermions.

[4622] - 24



Q7) a) Show that scattering angles in laboratory and CM frame are related as

sind_

™ 4 cosh, [4]
m,

tan0, , =

b) Explain:i) Spontaneousemission ii) Stimulated emission.  [4]
c) Explain the scattering of identical particles. [4]

d) State conditions for validity of Born Approximation. (4]

R R

[4622] - 24 3



Total No. of Questions : 8] SEAT No. :

P1559 [Total No. of Pages : 3

[4622] - 301
M.Sc. (Semester - III)
PHYSICS
PHY UT - 701 : Statistical Mechanics in Physics
(2013 Pattern - 4 Credits) (Credit System)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:-

1) Attempt any five questions out of eight questions.

2)  Draw neat diagrams wherever necessary.
3)  Figures to the right indicate full marks.

4) Use of logarithmic tables and pocket calculators is allowed.

Constants :

1)  Boltzmann constant K, = 1.38 x 10> J/K

2) Planck’s constant h = 6.623 x 103* J-sec

3) Avogadro’s number N = 6.023 x 10* /gm-mole
4)  Mass of electron m_= 9.1 x 10°' kg

5)  Velocity of light C =3 x 10 m/s

6) Charge on electrone=1.6 x 10 C

Q1) a) Show that for classical mono atomic ideal gas having particles contained
in volume V, the number of states C(E) for the system in the energy
range E and E + OE is given by Q(E) = BrNE3N?2, [4]

b) Probability that a system is in state s with energy E_is given by

S=— KZ PsInPs . Using this equation show that probability of a
S

composite system is S =S + S, [3]

PT.O.



Q2) 2)

b)

03) a)

b)

04) a)

b)

The partition function for ideal gas is given by 7 —

N'hN| B

show that Sackur - Tetrode equation may also be written in the form

5) 3. 2mm 5
S=NK |—-Inp+—InT+=1n +—(InK+1
p 2 2 K 2( )

% [zmn]“”

: 3]

Using canonical ensemble, show that paramagnetic susceptibility is
inversely proportional to the temperature at high temperature. [4]

Show that when T << , where 0 is rotational characteristic temperature,
e 2
in the lowest approximation (Cr)rot =12NK [?r] e 3]

Find the average number of photons in an enclosure of 22.4 litre at 273K.

3]

What are classical limits? Explain how quantum distribution laws are
reduced to classical MB distribution. [4]

Write a note on white dwarf. [3]

The equation of motion of classical harmonic oscillator is expressed by
x = a sinwt. Show that probability of finding the particle between x and

dx 3]

™V Cl2 — x2

X + dx is given by P(x)dx:

Calculate mean energy of fermions at 0K. Hence write ground state
pressure. (4]

Write the postulate of equal a priori probability. [3]

A small system has just two states of energy E, = 0J and E, = 10*J.
Assuming Boltzmann distribution calculate the temperature when mean

energy E of the system is equal to 0.5 E,. [3]

[4622]-301 2



05) a)
b)

Q6) 2)

b)

Q7) 2)
b)

08) a)

b)

Explain the concept of phase space. Also explain u-space and [~ - space.[4]

Show that dispersion in enthalpy (H) in a canonical ensemble is given by

(AH)" = KT*Cp- 3]

The rms velocity of molecule of H, gas at certain temperature is 1600 m/s.
What will be the rms velocity of molecules of oxygen at the same
temperature? (Given : Molecular weight of H, = 2 amu, Molecular
weight of O, =32 amu) [3]

When chemical potential u = 0, show that Base temperature

" 2mmk|2.612V) 4]
State and prove equipartition theorem. [3]

Helmholtz free energy F=—KT In Z=E — TS show that

0 . ,| 0% (BF)
E—B—B(BF) and C, =—Kp ' o | - [3]
State and prove Liouville’s theorem. [5]

What is black body emissivity? Show that total energy radiated per unit
area is proportional to the fourth power of absolute temperature.  [5]

Derive the relation for average no. of particles in F-D distribution in the

— 1

form n, =—
e

W where U is chemical potential. Hence obtain the

dispersion relation (An, )2 = n_r<1 — n_r) . [5]

i]%
3N

Using cononical ensemble show that fluctuation in energy F = [

SISIS

[4622]-301 3



Total No. of Questions :7] SEAT No. :

P1549 [4622] - 31 [Total No. of Pages : 3
M.Sc. (Semester - I1I)
PHYSICS
PHYUTN -701 : SOLID STATE OF PHYSICS
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

1) Question No. 1 is compulsory and solve any four questions from the remaining.
2) Figures to the right indicate full marks.
3) Draw neat labelled diagrams wherever necessary.
4) Use of logarithmic table and Pocket calculator is allowed.
Given:
1) Mass of electron =9 1 x 1073 kg
2)  Charge of electron _{ ¢  10-19C
3) Plank’s constant _ ¢ 676 % 107347
4)  Boltzmann constant _; 3¢ « 10723k
5)  Avogadro’s number _ ¢ 193 % 1029/K mol
6) Bohr magneton —9 27x10724 A — ;2
7) Permeability of free space =47x10” Henry/m
8)  Permittivity of free space _g g5% 107122/ N — 2

P.T.O.



Q1) Attempt any four of the following : [16]

a)

b)

d)

02) a)

b)

Compute the average kinetic energy of a gen molecule at 27°C in eV. If
the gas is hydrogen, calculate the velocity of molecules at 27°C .

Calculate critical current density for Imm diameter wire of lead at 4.2 K.
Given : Tc for lead = 7.18 K and Ho for lead = 6.5x10* amp / m

The saturation magnetic induction of nickel is 0.65 wb/m?. If the density
of nickel is 8906 kg /m* and its atomic weight is 58.7, calculate the
magnetic moment of nickel atom is Bohr magneton.

A magnetic material has a magnetization of 3300 amp/m and flux density
0.0044 wb/m?. Calculate the magnetizing force and the relative permeability
of'the material.

An atom of oxygen on being polarized produces a dipole moment of

0.5%10"2%¢-m, If the distance of centre of negative charge cloud from

the nucleus be 410715

atoms.

c¢m. Calculate the polarizibility of the oxygen

For a simple 2-D square lattice. show that kinetic energy of a free electron
at the centre of 1 Brilliouin zone is higher than that of the electron at the
midpoint of a side face of a zone by a factor of 2.

_ do v . :
Use the equation M E-l_? =—eE for the electron drift velocity 9 to

. ) _ I+iwt
show that the conductivity at frequency ¢ is (@)= O'(O)Lm)

2
where 0(0)= et symbols have their usual meaning. [8]
m

Explain the paramagnetic phenomenon. Derive an expression for
paramagnetic susceptibility using Langevin theory of paramagnetism. [8]

[4622]-31 -2-



03) 2)

b)

04) 2)
b)

05) a)

b)

Q6) 2)
b)

Q7) 2)
b)

c)

d)

[4622]-31

Discuss the kroning - penny model for the motion of an electron in
periodic potential. [8]

From the thermodynamics of super conductivity, Show that entropy of
a super conducting state is len then normal conducting state. [8]

Explain hysteresis curve in ferromagnetism on the basis of domain theory. [8]

Explain the phenomenon of electric polarization in dielectrics. Define
polarizibility and explain different types of polarizibilities. [8]

Derive the expression for paramagnetic susceptibility of conduction

electrons. [8]
State and prove Blach theorm. [8]
Discuss the phenomenon of BCS theory [8]

i)  Atwhat temperature we can expect 10% Probability that electron in
silver have an energy which is 1% above the fermi energy? [4]

Given E, of silver =5.5 ev.

ii)  Calculate the value of London penetration depth A, at OK for lead
where density is 11.3 x 10° kg / m* and atomic weight is 207.19. [4]

Explain the concept of anisotropy energy in ferromagnetic material. [4]
Explain the concept of flux quantization in super conductors. [4]

Plot the first three energy bands of a linear lattice in the extended, reduced

and periodic zene schemes. [4]
Explain type I and type II super conducters with examples. [4]

3.



Total No. of Questions : 7] SEAT No. :
P1550 [Total No. of Pages : 3

[4622] - 41
M.Sc. PHYSICS
PHYUTN - 801 : Nuclear Physics
(2008 Pattern) (Semester - I'V)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Question No. 1 is compulsory. Attempt any four questions from the remaining.

2) Draw neat Figures wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithmic tables and pocket calculator is allowed.

Q1) Attempt any four of the following [16]

a) In a Bainbridge mass spectrograph singly ionized atoms of neon - 20
pass into the deflection on chamber with a velocity of 10° m/sec. If they
are deflected by a magnetic field of flux density 0.08 tesla, calculate the
radius of their path and where neon - 22 i am would fall if they had the
same initial velocity.

Given : mass of proten = 1.67x10%’kg, e = 1.6x10"°C

b) Compute the maximum energy of the compten recoil electrons resulting
from the absorption in Al of 2.19 Mev r-rays.

Given : m =9.109x10""' kg.

c) Calculate the total cross - section for n - p scattering at neutron energy

2 Mev (lab)
Given:a, = 5.38F a, = -23.7F
r,, =1.70F r,, = 2.40F
M =1.6748x10" kg h=1.0549x107*J -

d) Show that the Gamow factor can be written an G — ,~7kb , k is the

wave number and b is the collision diameter.

2\2m Z
Given : Probability of transmission of s-wave T=e* ¥~ L [V(r )_E] dr
P.T.O.



e)

Q2) 2)

b)

03) a)

b)

Show that the pion decay, mean decay, neutron decay and pair production
conserve the lepton numbers Le and Lu

pion decay 7 — u+v,

muon decary i —e+v, +V,
Pair production y >z + ¢*
Neutron decay n° — p*+e+V,

Calculate x . for ahomogeneous natural uranium heavy coater moderated
asembly which contaim 50 moleculer of moderater per molecule of uranium.
Assume natural uranium to contain one part of U*°to 139 parts of U #*

and use following constants for Uranium o, (1)=7.68 barns o, (1)=8.3
barns for D,O o, =0.00092 barn o, =10.6 barn and § = 0.570

Explain the concept of nuclear magnetic moment and show that for a
nucleus of mass number A nuclear magnetic moment

u= 2m{2g5+21g1 } 8]

Discuss the theory of microtron. Show that increase in energy after each

E.r
orbit in given by AE= 7 9 . where symbols is how usual meaning. [8]

By using schrodinger equation obtain an expresion for phase shift and
scattering cross section in case of low energy n-p scattering. [8]

Describe the vector design w.r.t.
i)  fuel

i) Moderaters and reflectors
i) Reacter coolants

iv) Control materials and reactor shielding. [8]

[4622]- 41 22-



04) 2)

b)

05) a)

b)

06) a)

b)

Q7) a)

b)

d)

[4622]-41

Whatis straggling? Describe the formula for a straggling when a particle
is moving through matter. [8]

Give the classification of elementary particle interactions and explain
each in brief w.r.t. following points:

i)  Particles affected

ii) Range

iii) Relative strength

iv) Particles exchanged

v) Roleinuniverse. [8]

State important features of fermi theory decay and find the probability of
emission per unit time for the electron. [8]

Explain coherent scattering if slow neutrons by ortho and para hydrogen
molecules and explain the spin of neutron. [8]

In case of gamma decay explain multipole radiations and state selection
rules. [8]

Derive Bethes formula for stopping power of charged particles moving
through the matter. write the expresion for relativistic effects. [8]

Explain why experimentally the study of p - p scattering is capable of

much higher accuracy than n - p scattering. [4]
Write a note on graphite moderated research vector. [4]
Write a note on intermediate Besons w.r.t. following points: [4]
i) mass i) Spin iii) electric charge

iv) principal decay mode.

Explain concept of strangeners and hypercharge associated with
elementary particles. [4]

1777
3.
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P2103

of Questions :6]

[4623]-101

M.Sc.

SEAT No. :
[Total No. of Pages :3

PHYSICAL CHEMISTRY
CH P-110: Fundamentals of Physical Chemistry -1
(2013 Pattern) (New) (Semester - I)

Time : 3 Hours]

Instructions to the candidates:
Answers to the TWO sections should be written in SEPARATE answer books.

All questions are COMPULSORY.
Figures to the RIGHT SIDE indicate FULL marks.
Use of logarithmic table/calculator is ALLOWED.
Neat diagrams must be drawn WHEREVER necessary.

1)
2)
3)
9
5

10

11.

12.
13,

Ph

-

Avogadro Number

Boltzmann Constant

Planck Constant
Electronic Charge

leV :

Gas Constant

Faraday Constant
Speed of light

1 cal-

1 amu

Bohr magneton
Nuclear magneton
Mass of an electron

ic

- Chemical

N =

k

h

il

W nowon o

[ T |

[Max. Marks :50

onstants ,
6.022 x 10% mol™ -
1.38 % 10" erg K molecule”
1.38 x 102 J K" molecule™
6.626 x 10¥ erg s
6.626 x 1034 J s
4.803 x 109 esu .
1.602 x 10° C
23.06 k cal mol”
1.602 x 102 erg
1.602 x 10 J
8065.5 cm’!
8.314 x 107 erg K™ mol™
8314 JK 'mol*
1.987 cal K™’ mol”

' 96487 C equiv’

2.997 x 10" ¢m st
2997 x 10* m s°!

- 4184x107erg

4.184)

1.673 x 107 kg
9274 x 10#J T
5051 x 1027 J T
9.11 x 10% kg

PT.O.



SECTION -1

Q1) Attempt the following: [10]

a)

State and explain the second law thermodynamics giving the Kelvin
statement.

b) Deduce and explain the Clapeyron equation.
c) State Raoults and Henry’s laws.
d) Explain reverse osmosis and its applications.
e) State Heisenberg’s uncertainty principle.
02) Attempt any two of the following: [10]
a) Derive the expression for the work done in the adiabatic expansion of
one mole of an ideal gas.
b) Explain methods to determine partial molar volume.
c) Explain Vant-Hoff factor.
d) Compare Planck’s and Rayleigh - Jeans expressions for radiant energy
of a heated black body. How was ultra-violet catastrophe overcome by
Planck’s hypothesis?
03) Solve any one of the following: [5]
a) Calculate the change in entropy when 2 moles of nitrogen are mixed with
8 g chlorine gas at 25°C. [At. wts: nitrogen = 14, chlorine: 35.5]
b) Evaluate the uncertainty in position of an electron moving with an
uncertainty of 400 km s velocity.
SECTION -11
04) Attempt the following: [10]
a) Write a short note on Lineweaver-Burk plot for enzyme catalysed
reactions.
b) For certain reaction following data are observed, show that the reaction

is first order

Time 0 t 2t ] pu—
Concentration
of reactant remaining a oa a’a oa ———-

[4623]-101 2



c) Calculate the energy of activation for a reaction if rate of the reaction is
doubled by changing the temperature from 27°C to 37°C.

d) Define consecutive and parallel reaction with suitable examples.

e) What is the difference between unstable intermediate and an activated
complex?

05) Attempt any two of the following: [10]
a) Obtain the relation between equilibrium constant and partition function.
b) The Bodenstein-Lind mechanism for formation of HBr is given below

1) Br,—2Br
i) Br+H,—“~—>HBr+H
iii) H+ Br, —% 5 HBr+ Br
iv) H+HBr—“—H,+Br
V) 2Br—5-Br,
Show that above mechanism is consistant with experimental rate law
P
d[HBr] _ k[H,][Br,]"?
dt
14 x| LB
[Br,]
c) Explain how ionic strength affects the rates of reaction?

06) Solve any one of the following: [5]

a) Calculate the vibrational partition function at 300K, when vibrational
frequency of a diatomic molecule is 1600 cm™.
b) Estimate the diffusion controlled rate constant for the recombination of

iodine atoms in n-hexane at 25°C, given that coefficient of viscocity (1)
for hexane is 0.325 cP.

EEE

[4623]-101 3



Total No. of Questions : 6] SEAT No. :
P2066 [Total No. of Pages :4

[4623]-11
M.Sc.
Physical Chemistry
CH-110:Physical Chemistry-I

(2008 Pattern)(Semester-I)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1)  Answers to the TWO sections should be written in SEPARATE answer books.

2)  ALL questions are COMPULSORY.

3)  Figures to the RIGHT SIDE indicate FULL marks.

4)  Use of logarithmic table/ calculator is ALLOWED.

5)  Neat diagrams must be drawn WHEREVER necessary.

hysico - hemiéal onstants

1. Avogadro Number = N = 6.022x 10% mol"
2.  Boltzmann Constant .k = 138x%10%erg K" molecule’
S = 138 x 102 JK' molecule™
3. Planck Constant h = 6626x10%ergs
S : S = 6626 x 10*Ts
4. ElectronicCharge . - e = 43803 x10™esu.
, o = 1.602.x 10" C
5. lev = 23.06 k cal mot”
o = 1.602x102erg
= 1.602 x 10°F
E o = 8065.5 cm™
6. Gas Constant " R = 8314x107 ergK" mofl*
| | = 8314 JK" mol"
‘= "1.987 cal K" mol”
7. Faraday Constant F = 96487 Cequiv’
8. ‘Speed of light ¢ = 2997 x 10" ¢m s
- » o = 2997 x10*ms?
9. lcal- =. 4184 x107erg .
= 4.1847 |
10, 1amu = 1673x10¥kg
11. Bohr magneton OB, = 9274x10*JT
12. Nuclear magneton : B, = 5.051x l(_)‘”J-'I"_’!
13. Mass of an electron m = 9.11x10%kg

PTO



SECTION-I

Q1) Attempt any three of the following: [15]

a)

Write and explain the terms in the three dimensional time independent
Schrodinger equation. What is Laplacian operator?

b)  Sketch the first four eigen functions for the particle in a box and compare
these with the probability density curves.

c)  Write a note on steam distillation.

d) What is chemical potential? Obtain an expression for the free energy of
mixing of ideal gases.

e) Derive the Clayperon equation and give its applications.

02) Attempt any three of the following: [15]

a) Explain Raoults and Henry’s law.

b) Explain Vant Hoff factor and give its significance.

c)  What is residual entropy? Explain with example of the N O molecule.
Write the corollary of the third law of thermodynamics .

d) Derive the work done in a reversible adiabatic expansion of an ideal gas.

e) What are exact and inexact differentials? State Euler’s theorem.

03) Solve any two of the following: [10]
61> S :

a) Calculate the degeneracy of energy level Amaz for a particle in cubic
box.

b) Light of wavelength 300nm is incident on ametal (¢ =2-26 eV). Calculate
the velocity of the ejected electron.

c) Calculate the osmotic pressure at 25 °C for a solute concentration of

[4623]-11

0.5 mol per litre in a body cell that is impermeable to the solute molecules.



SECTION-II

04) Attempt any three of the following: [15]
a) Explain flash photolysis to study kinetics of fast reactions.
b) How does the concentration of intermediate be obtained in the case of
consecutive reaction A —-B — C?
c) Explain lindemann theory for unimolecular reactions in gas phase.
d) Obtain the expression for rate constant for a second order reaction when
reactants differ in concentration.
_ , K,/ _iBL, ¢
e) For reversible reactions, show that K, ~ (A) = R
eq
05) Attempt any three of the following: [15]
a) Thermal decomposition of ethylene oxide occurs by the mechanism.
i) H,COCH,, A ——H,COCH  +H_
i) H,COCH , ——CH, +CO_,
i) CH,, +H,COCH, 6 ——H,COCH , +CH,  and
iv) CH,, +H,COCH——P
. d{P}
Apply steady state approximation to show that < [H,COCH,]
b) Explain lineweaver -burk plots for enzymolysis.
c) Obtain the expression for rate constant using collision theory.
d) Distinguish between Maxwell-boltzmann and Bose-Einstein statistics.
e) Discuss the vibrational contribution to the entropy of a system consisting

[4623]-11

of diatomic molecules.



06) Solve any two of the following: [10]

a)

b)

[4623]-11

Show that in every first order reaction, the time required for 75%
completion of reaction is double the half life period.

Calculate the rotational contributions to entropy and free energy for
oxygen gas at 25°C and 1atmosphere pressure. The moment of inertia of
O, gas is 1.9373x10* kgm®.

Calculate the vibrational partition function at 300K and 500 K when
vibrational frequency of the diatomic molecule is 1600 cm.

HE|n



Total No. of Questions :6] SEAT No. :
P2107 [4623]-201 [Total No. of Pages :3

M.Sc.
PHYSICAL CHEMISTRY
CHP-210: Fundamentals of Physical Chemistry - I1
(2013 Pattern) (New) (Semester - 1)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.

2) All questions are COMPULSORY.

3) Figures to the right side indicate full marls.

4) Use of logarithmic table/calculator is ALLOWED.

5) Neat diagrams must be drawn WHEREVER necessary.

Physico - Chemical Constants

1. Avogadro Number N = 6.022x10% mol ™"
2. Boltzmann Constant k= 1.38x10%erg K" molecule™

I

1.38 x 102 J K" miolecule™

3. Planck Constant h = 6.626 x10¥ ergs
o = 6.626 x 10™J s
4. ElectronicCharge = =~ e = 4.803x10%esu.
' = 1.602 x 10-°C
5. lev = 23.06 k cal mo!”
o = 1602 x 10"2erg
= 1.602 x 107
- . = 8065.5 cm!
6. Gas Constant R = 8314 x10"erg K" mol®
| = 8314 JK" mol®*
: = 1.987 cal K" mol"
7. Faraday Constant F = 96487 C equiv’
8. Speed of light c = 2997 x10%c¢m st
= 2997 x 10°m 5"
9. lcal =- 4184 x10"erg
= 41847 |
10, lamu . = 1673x107kg
11. Bohr magneton B, = 9274 x102#JT"
12. Nuclear magneton - B, = 5.051 x 107 J T
~ 13. Mass of an electron - om, = 9.11x10%kg
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SECTION -1

Q1) Attempt the following: [10]
a) Explain the role of Doppler effect in spectral widths.
b)  Write a note on signal to noise ratio.
c) State Franck -Condon principle.
d) Explain the converse rule of mutual exclusion.
e) Write the selection rules for pure rotational Raman activity in a linear
molecule.
02) Attempt any two of the following;: [10]
a) Explain the Birge-Sponer method to determine dissociation energies of
diatomic molecules.
b)  Sketch and explain the polarizability ellipsoids for the H,O molecule.
c) Explain factors determining intensity of spectral lines.
d) Write a note on NMR spectra applications.
Q3) Solve any one of the following: [5]
a) HClisirradiated with 436 nm radiation. Calculate the wavelength of the
first Stokes line. [Fundamental frequency for HCI = 87 THz]
b) FindV__ forx=10.0174.
SECTION -11
04) Attempt the following: [10]
a) Whatis a-decay? Give one example of it.
b) Give preparation of sulphur -35.
c) Define unitcell.
d) State law of crystallography.
e) What is the wave function for H, molecule in valence bond theory.
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05) Attempt any two of the following: [10]

a)  Show that the bonding and antibonding wave function of H, molecule is
given by ¥ = \/2(1175 (@ +¢)and y,, = \/2(1175 (@ -9,
where ¢ and ¢, are the atomic wave functions using MOT.

b)  What are the assumptions of Huckel molecular orbital theory.

c) Discuss the principle of neutron activation analysis. What is saturation
activity? Explain comparator method.

d) Discuss briefly, use of radio isotopes in agriculture.

06) Solve any one of the following: [5]

a) Calculate the half-life of radium -226 if 1g of it emits 3.7 x 10'° alpha
particles per second.

b) The unit cell of an element of atomic mass 96 and density 10.3 g cm? is

a cube with edge length of 314 pm. find the structure of crystal lattice,
simple cubic, fecc or bee [N= 6.023 x 10* atoms mole™].

EEE
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Total No. of Questions :6] SEAT No. :

P2108

[4623]-202 [Total No. of Pages :6

M.Sc. -1
INORGANIC CHEMISTRY
CHO - 230: Coordination and Bioinorganic Chemistry
(2013 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:

1) All questions are compulsory.

2) Answers to the two sections should be written in separate answer books.

3) Neat and labelled diagram must be drawn wherever necessary.

4) Figures to the right indicate full marks.

SECTION -1

Q1) Answer the following questions: [10]

a) Determine the full spectroscopic term symbol for the following free ions
(Any two):

i) CO*(z=27)
i) yb* (z=70)
i) Fe* (z=126)
b) Calculate the total degeneracy for the following terms / states /

configurations.
) 2(p*dY)
1)

c) Explain why [CoCl ]** shows a deep blue colour.

d) Give the appropriate term symbol for the states with the following values
of L and S. Find the possible values of T also.

D L1=3 5=
i) 1=5 S=1

e) State and explain Hund’s rule to determine the ground state term symbols.

PTO.



02) Attempt any two of the following:

a)

b)

d)

[10]

In the following pain of transition in octahedral complex which would
you expect to be more intense?

) 3. —3m OR 3, =l
i) A,—>T, OR A, —>T,

Give the splitting of 6 R.S. term in weak cubic field using character
table for pure rotational point group.

Give: Character Table for 0 rotational group

0 |[E 6C 3C,(=C)) 8C, 6C,

x2+y2+22

T

2

a1 -

= @ > >

—

(Rx,Ry,Rz)
(x, y, 2)

2292, )

(xy, xz,yz)

Prepare microstate table for s'd' configuration.

Expalin whether the following complexes exhibit orbital contribution to
the magnetic moment. Justify your answer.

) [(C,H),N], [FeCl]
i) [Mn (HO0),]*

03) Attempt any one of the following: [5]

a)

b)

For [Cr (0x),]’ (ox= oxalato)complex peff is 3.79 BM. v, transition is
observed at 17,000 cm™. Calculate spin orbit coupling constant.

Hexa-aquo Ni(Il) complex shows three absorption bands at 356.8 nm,
571.2 nm and 891.2 nm. Calculate the spectrochemical parameter Dq
and Nephelauxetic parameter B and [ with the help of following data.
Comment on the nature of M-L bonding. Given:

i) Bo=1030cm

i) po2Ktr-3nn
15y, =27y,

[4623]-202 2



SECTION - 11

04) Answer the following: [10]
a) Give the biological function of following elements : Ca, Fe, p, Co.
b) Enlist the functions of metalloenzymes and name metals involved in it.
c) Give the names of enzymes involved in mercury detoxification.
d) Give functions of copper Type I proteins.

e) Why iron is suitable for redox processes in biological systems?

05) Attempt any two of the following: [10]
a)  Write a short note on transferrin.
b) Discussin detail HSAB concept as applicable to bioinorganic chemistry.

c) What are model complexes and the concept of spontaneous self
assembly?

d) Discuss the role of mangnese in photosynthesis.
06) Draw the structures of the following (any five): [5]
a) Thymine
b) Oxyhaemoglobin
c) Aurinofin
d) Kubredoxin
e) VitaminB

f) MECAM

[4623]-202 3



Character Fable for O rotational group

 E 6C% 3Ci=0Cd) 8C, 6Ci

W N
[~

Correlation Tab ,Iei for th .ev Group O

4 B k=
o ' ot Q23— x2 e 3
-1 | Rk R)iuyn) |

- y?)

h

Oh o

Ta » D¢y = Daa .

Ce GY D D

Can

Asg  Ad

_. Eg ' E
BHBg T
A A

Eu E

Tw LY
T T
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DIRECT FRODUCTS -

i Groups of the ﬁxm GxiotG Xoyp:
C The g, u of ,'wmmm:hmmwmhmmwmy

g REEeR U= g Xa=y, X = xT =" ="’
X .Pmduotsofmformhxx,s,nxs AXB:
- For all groups :

Letter symbols : AxA-A.BxB-A.AkB--B.
' Submtipu Ixlmel, ZTx2ml, 1 X2.2 '
: _'wfwmnwmﬁb,udbnm
BXB‘-BMIX.‘Z-%ZK:!#!.SXI 2.
3. Products of the form A X.E, B x E:
(a) mmmp.AngnB,WwotmchmA
(&) For & groups encept Den Doy 8 | |
. BXB«RE,BXxE=E : ‘
- irrespestive of thasudix on B,. Ilﬁﬁnmmu!v mnnpmtum
|t Bywl e B) ; 5 . :
(e) Por Dy
: sxﬂ,-z,.nxa.-s.. sxg,-n,, nxn.-n,. BXE =B,
r mxmmwx ,
(")htnu.sc' | |
' BxE(ﬁB,.BxB,-B;BxB,—B‘

- imnpauhd!ham“& . :
{-‘mammnxn* o ' :
- {For :mnpmma.nctsqnhoh Wwﬁmw Aguﬁah.’s.
¢ic. io the wqustions below) . , IR
, (ﬂ mmmvnnmnucﬁ.emca&ﬂmbmnacqucu _

By XBywBy X By Ay + Ay + By By x‘-’a-nl‘!'nrl'xt-,_ .
5) For Dys Dy Goa G, G 8y Dy 2 , ’
S BXE-J\|+4\:+31+U;-
‘(&) For Dy o
: By RE =By X EymA kA By
- By X BBy x By A+ A 4B,
| By xEwA 4 A B 4B |
- Baxﬂa-&x&—i.+8;.&x&=&x8s-&+&.
' ‘B.x&-B,xE,uEﬂ-B,.B,xB,uB,x&-B.-{-B,,
31 333-314'3:-‘1'& &X&*&-Q-Bﬂ-&
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(d) Dsch Dg. DSI C:n Cﬁ' CS
EJXE=AI+A;+EZ.E3)(BI—A;+A1+E|"
E, xE = =E, 4 E,.
() For D“,S, ~
. E1XE ==E)XE; Ag“’A;“‘B;.
BzXE:'=An+Az+Ba+Bz
E.xP.,=E,xE,-=E,+E,.B,xB,=B,+B,+B,
S. Products involving the T (or F) representations of Oy, O and T,
CAX T =T, A XT, = T,,A,x'r.-'l'z.Aszza-Tu '
EXT|=E><T,=T,+T,.
T,xT,u-Tngz-aA,-l-B-l-Tg-i-Tp
_T‘XTz"‘Az'{"E‘!‘T.'*'T) B
6. The complete rwxlu.ferOm.

0 A A B T T:
) Al Ay . .Al : | B Tl V . Tz
E E B CAHAHET T4, Trt+Ta
T T T, T4Ty - ApFB4T 4Ty ApHB4T4T,

T T T TidT AdBATAHT AFE4TAT,

EEE
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Total No. of Questions :6] SEAT No. :

[Total No. of Pages :4

P2109 4623]-203
M.Sc. -1
ORGANIC CHEMISTRY
CHO - 250:Synthetic Organic Chemistry and Spectroscopy
(2013 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:

1)  Answers to the two sections should be written in separate answer books.

2) All questions are compulsory.

3) Figures to the right indicate full marks.

SECTION -1

Q1) Attempt any three of the following: [9]

a)  What are phosphorus ylides? Give a method of preparation and its use
in organic synthesis.

b)  Write a short note on organozinc reagents.
¢) Explain the use of SeO, in organic synthesis.
d) Why is Hoffmann rearrangement used for step-down synthesis?
02) Explain any four of the following: [8]

a)  Oxime of ethyl methyl ketone gives two products on treatment with H,.SO,
whereas cyclohexanone gives one under similar conditions.

b) Explain the reactions of organolithium reagent and Grignard reagent on
o, B -unsaturated ketone.

c) Write anote on Claisen rearrangement.
d) Explain the use of Bu,SnH in organic synthesis.

e) Write a note on Wilkinson’s catalyst.

PT.O.



[4]

03) a) Predict the products (Any Two):
£—Ph |
(,Fz Coo'Q H 7

5 i

H o -
i ?_2& > 7
H
£
\C \- PCs
i &' e M 7 !
\ .
\)\ ]\\)\OH 7 H:?_.O/H
b) Suggest the mechanism(Any Two): [4]
mQQ_gEH’)__ -0

i O

O
mftpﬁ/‘\' —0
7 L,

HNO) |
ch 0

o
DR SarAi
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SECTION -11

04) Deduce the structure from spectral data and justify your answer (Any three):[9]
a) CHON
U.V.  :265nm (e=15000)
LLR.  :3600, 1600, 1530, 1495, 1360 cm™
PM.R. : 2.900 (s, exchangeable, 10 mm)
5.000 (s, 20 mm)
7.600 (m, 30 mm)
8.150 (dd,J=2and 7 Hz, 10 mm)
b) CH,O
U.V. : Featureless above 220 nm.
ILR.  : 1720 cm™.
PMR.: 0.95 (t, 30 mm)
1.60 (sextet, 20 mm)
2.4% (t, 20 mm)
c) C,H,O,
U.V.  :220 nm (e=11000)
LLR.  :1735,1600, 1490, 990 cm™
PMR. : 1.256 (t,J=6Hz, 6H)
4258 (q, J=6Hz, 4H)
7.450 (dd, J=2 and 8Hz, 2H)
7.650 (dd,J =2 and 8Hz, 2H)
d) C, H,ON
U.V.  :Not significant
I.LR.  :1680, 1610, 1530, 730, 690 cm™!
PMR.: 7.256 (m,50 mm)
5.000 (s, exchangeable, 10 mm)
3.000 (s, 20 mm)
2.300 (q,J=6Hz, 20 mm)
1.106 (t,J=6Hz, 30 mm)

[4623]-203 3



05) Attempt any four of the following: [8]

a) Calculate A__ ofthe following:

D : i f
poe ol

b) How will you follow the reaction using IR spectroscopy?

3 :
N > o

¢) Draw structure of compound C, H, Br having two singlets in its PMR
spectrum around 1.1 and 3.39.

d) A compound C, H O shows positive iodoform test. Its A__ is at 250
nm in UV. Suggest structure.

e) HowPMR is useful in distinguishing methylbenzoate and phenyl acetate?

06) Attempt any four of the following: [8]
a)  What are the applications of U.V.?
b) Discuss in brief “Mass Spectrometry”.
c) Explain importance of “Integration” in PMR.

d) Nitrobenzene is not used as a solvent for recording U.V. spectrum of a
compound.

e) Why CMR peaks are weak as compared to PMR?

EEE
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Total No. of Questions : 3] SEAT No. :

P2110 [Total No. of Pages : 2

[4623]-204
M.Sc.-I (Semester-II)
ANALYTICAL CHEMISTRY
CHA -290 : General Chemistry
New Course Based on Credit & Semester System

PART -A: Modern Separation Methods and Hyphenated
Techniques (2.5 Credit / 25 marks)

PART - B: Basic Biochemistry (5.0 Credit /50 marks)

PART -C: Concept of Analytical Chemistry (2.5 Credit /
25 marks)

PART-D: Industrial Methods of Analysis (2.5 Credit /
25 marks)

PART-E: Organometallic and Inorganic Reaction
Mechanism (2.5 Credit /25 marks)

PART-F: Mathematics for Chemists (2.5 Credit /
25 marks)

PART -G : Pericyclic, Photochemistry and Free Radical
Reactions (2.5 Credit/ 25 marks)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions of respective section / part are compulsory.

2) Figures to right hand side indicate full marks.

3) Neat labelled diagram must be drawn wherever necessary.

4) Use of log table / non programmable calculator is allowed.

5) Students should attempt any two parts fromPart-A, C, D, E, F and G or full paper
of biochemistry (Part-B) of 5 credit / 50 marks.

6) Write the answers of two parts on separate answer books.

PART-A

Modern Separation Methods and Hyphenated Techniques
Q1) Answer the following: [10]

a) Whatis ‘base peak’ in mass spectrum? Give its analytical importance.

PTO.
1



How the resolving power of HPLC column is increased?

c) What types of sample species can be separated by HPLC but not by
GC.

d) What is the fundamental difference between adsorption and partition
chromatography?

e) Explain the term selectivity factor,o.Write its equation in terms of
retention and dead time.

02) Answer any two of the following: [10]

a) Draw the schematic diagram of mass spectrometer. Give its analytical
working.

b) Classify the different HPLC detectors. Explain the working and drawbacks
of refractive index detector.

c)  Withthe help of El ionization method show the fragmentation of gaseous
methanol and represent the mass spectrum of the ion fragments thus
generated.

d) Explain the isocratic elution and gradient elution process used in HPLC.

03) Answer any one of the following: [5]

a) Draw the schematic diagram of GC apparatus and explain its
instrumentation with the components involved in it.

b) The following data was obtained by a gas - liquid chromatography on a

[4623]-204 (A)

40 cm packed column.

compound t., (min) W (min)

i) Air 1.9 —

i)  Methyl cyclohexane 10.0 0.76

i) Methyl cyclohexene 10.9 0.82

iv) Toluene 13.4 1.06
Calculate:

i)  An average number of plates from the data.
i)  The column resolution
iii) The plate height.

EEE



Total No. of Questions : 6] SEAT No. :

P2110 [Total No. of Pages : 2

[4623]-204
M.Sc.-I (Semester-II)
ANALYTICAL CHEMISTRY

CHA -290 : General Chemistry
PART-B

Basic Biochemistry

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate maximum marks.

3) Answers to the two sections should be written on separate answer sheets.

SECTION-I
Q1) Answer ANY THREE of'the following: [9]

a) Discuss the methods for determining ‘N’ & ‘C’ terminal amino acid.
b) What are ribosomes? Explain prokaryotic & Eukaryotic ribosomes.
c) Give the structure of Glycogen & starch.

d) Comment on Globular proteins.

02) Discuss ANY TWO of the following: [8]
a)  What are the components of cell membrane? Give function of each.
b) Reactions of TCA cycle.
c) 1) Haircan be set into different shapes justify the statement.

i) Formation of peptide bond.

03) Attempt any two of the following: [8]
a) Enlist the types of membrane transport and explain facilitated transport.
b) Classify proteins.
c) Discussin brief:
i)  Essential aminoacids.

ii)  Different types of fatty acids.

PTO.



SECTION-II

04) Answer any three of the following;: [9]
a) Give an overview of diseases related to nutritional deficiencies.
b) What are double reciprocal plots? Give their importance.
c) What is gene expression? What are the factors involved in gene
expression.
d) Give Therapeutic uses of enzymes.
05) Discuss any two of the following: [8]
a) Discuss different types of inhibition.
b) Discuss in brief:
i)  DNA as genetic material
i)  Transcription bubble.
c) Characteristics of genetic code. Add a note on wobble hypothesis.
06) Attempt any two of the following: [8]
a)  Give the structure and function of vitamin B6.
b) What do you mean by enzyme Immobulization? Discuss different methods
of enzyme immobilization.
c) Discuss in brief
i)  Structure and function of vitamin A.
ii)  Post translational modification of proteins.
EEE
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Total No. of Questions : 3] SEAT No. :
P2110 [Total No. of Pages : 2

[4623]-204
M.Sc.-I (Semester-II)

ANALYTICALCHEMISTRY

CHA -290 : General Chemistry
PART-C

Concept of Analytical Chemistry

Q1) Answer the following: [10]

a) Calculate the absolute standard deviations of the result of the following
calculations

Y =antilog [1.200 (£ 0.003)] =15.849 £?
b) Distinguish between accuracy and precision.
c) What is the difference between batch and continuous extraction?
d) What do you mean by test of significance?

e) Mention any two properties of nano materials.

02) Attempt any two of the following: [10]
a)  Write a note on rejection of result: The Q test.

b) Give the principle of separation of ions by ion exchange process. What
are ion-exchange resin? Explain with examples.

c) Describe the synthesis of nano materials by sol-gel method.

d) Explain th factors affecting solvent extraction.

PTO.



03) Attempt any one of the following:

[S]

a) aNew automated procedure for determining glucose in serum (method A)
is to be compared with the established method (method B). Both methods
are performed on serum from the same 6 patients to eliminate patient to
patient variability. Do the following results confirm a difference in the
two methods at the 95% confidence level? [Given: ‘t’ value at 95%

confidence level and 5 degrees of freedom = 2.57]

| method/patient —» 1 2 3 4
Method A : 1044 720 845 800
Method B : 1028 711 820 795

b)  Write a note on salt induced precipitation of proteins.

EEE
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Total No. of Questions : 3]

P2110

SEAT No. :
[Total No. of Pages : 1

[4623]-204
M.Sc.-I (Semester-II)
ANALYTICAL CHEMISTRY
CHA - 290 : General Chemistry
PART-D

Industrial Methods of Analysis

Q1) Answer the following: [10]

a)

How is the common ion effect is useful in separation of groups in
qualitative analysis?

b) Explain the concept of stepwise formation constants.
c) What are the benefits of quality system for chemical laboratory?
d) Calculate the number of millimoles present in 0.2 gm of CaCO,? (Given
Atwt. Ca=40,C=12,0=16)
e) 0.02 gmofNaOH is dissolved in 100 ml water. What is the concentration
of the solution in ppm?
02) Answer any two of the following: [10]
a) NiCl, is converted into [Ni(NH,),].CL,. Calculate the percentage of Ni
and nitrogen in the complex. (Given: At.wts: Ni = 58.6, N = 14, Cl =
355, H=1).
b) What is basic buffer? Explain the buffer action of a basic buffer with a
suitable example.
c) Write anote on automatic elemental analyzer.
d) Whatis chromatography? Explain the technique of gas chromatography.
03) Answer any ONE of the following;: [5]
a)  Write a note on continuous online process control.
b) 0.250 g of steel sample was dissolved by acid treatment. The solution

was diluted 100 ml. From an aliquot of 25 ml, Fe (III) ions are precipitated
as Fe (OH),. The PPt. of Fe (OH), was ignited, when it gave 0.085 gm
of Fe O,. Calculate the percentage of Fe in the sample.

(Given: At.wt. Fe = 55.85, O=16)

EEE




Total No. of Questions : 3] SEAT No. :

P2110 [Total No. of Pages : 1
[4623]-204
M.Sc.-I (Semester-1I)
ANALYTICALCHEMISTRY
CHA -290 : General Chemistry
PART-E
Organometallic & Inorganic Reaction Mechanism
Q1) Answer the following: [10]
a) Trans Ir (CO) CI (PPh,), + CH,I —?
b) Explain dissociative and associative mechanism with suitable example.
c) Explain the term outersphere reaction with suitable example.
d) State [Cr (Co),] complex obeys 18 eOrule or not.
e) Give two environmental aspects of organometallic compounds.
02) Answer any two of the following: [10]
a) Explain formation of aldehyde by Hydroformylation process.
b) What is trans effect? Give it’s synthetic applications. Design two step
synthesis of cis and trans isomer of [Pt Cl, (NO,) (NH,)] starting from
[Pt C1,] ion. Justify your answer.
c)  Write note on base hydrolysis.
d) Explain electron counting in the following complexes by neutral ligand method.
) (n°-C, H,)Fe (CO), ClL
i) (CO), Mn —Mn (CO),
03) Answer any one of the following: [5]
a) Draw the following structures.
) [Co (H) (N,) (PPh,)]
i) [(C, —C,Hy)Fe (CO),],
i) [Cp.Mn (CO),]
iv) [Pt Cl, (PPh,) (NH,)]
V) [Co,(CO)
b) Explain the difference in IR spectra of:

i) Mo (PF,), (CO), Vs Mo (PMe,), (CO)..
i)  Mn Cp (CO), Vs M_ Cp* (CO),.

EEE



Total No. of Questions : 3] SEAT No. :
P2110 [Total No. of Pages : 2
[4623]-204
M.Sc.-I (Semester-II)
ANALYTICALCHEMISTRY

CHA - 290 : General Chemistry
PART-F

Mathematics for Chemists

Q1) Answer the following: [10]
a) Give the product rule and the chain rule of differentiation.

b) Twenty different metals are to be combined in alloys regard less of
relative compositions. How many different binary alloys (containing two
metals) are possible?

c) State whether the following differential equations are exact or inexact
) Gyt dy+(f-y)de=0
i) x2dy—y*dx—xydx=0

d) Whatis aunit matrix and diagonal matrix? Give examples.

e) Give the transpose of the following matrices.

2 7 5]
1) 6 _
(8 2 3]
ii) 4 1 1
15 6]
02) Attempt any two of the following: [10]
a) Solve the following:
1) 6_%
i) 9%
i) (5.8)°
iv) 167!
v) 3°.3°

PTO.



b) 1) Findthe determinant of:

oo N W
O = W
AN O O

i)  Find out the cofactor of:

— B~ O
— H~ ©
[~ NV

c) Solve the following:

i)  The readings recorded on a polarograph for diffusion current are
given below. What is the average error, most probable error and
mean square error.

25.7,25.5,25.3,25.6,25.9,25.1.
i) The probability of success of three students A, B and C in one

examination are y % and % respectively. Find the probability
of success of at least two.
d) Solve the following:

A radioactive sample when measured using a scintillation counter five
times, showed the activity 1200, 1205, 1220, 1205 cpm. Find the average
activity and standard deviation.

03) Attempt any one of the following;: [5]
a) Solve the following:
i)  Differentiate with respect to x y =3x* + 2x? +5.

2
i) Integrate |(r+D(’=3)dx
0

iii) Find the derivative of f/(x) = x* + x> + x + 2.
b) Solve the following:

d5x’

i)  Find the derivative of

X
i) Find oo if foo=(2 -1’

i) Evaluate “-[3(¢+2)°]
dx
EEE
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[4623]-204
M.Sc.-I (Semester-II)
ANALYTICALCHEMISTRY
CHA - 290 : General Chemistry
PART-G

Pericyclic, Photochemistry and Free Radicals

Q1) Attempt any three of the following: [9]

a)
b)
c)

d)
Q2) a)

b)

Irradiation of benzophenone in the presence of (Ph), CHOH gives
benzpinacol as the only product. Explain.

Discuss the mechanism of the Norrish type I process of 2, 2 - dimethyl
cyclohexanone and predict the products formed.

Draw correlation diagram for DIS rotatory cyclization of butadiene to
cyclobutene.

Distinguish between homolytic and heterolytic reactions.

Predict the product/s and explain (any two): [4]
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Answer any two of the following;: [4]
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i) Discuss the phenomenon of phosphorescence in photochemical
reactions.

i) Explain the product formation after thermal reaction of 2E, 4z, 6E-
octatriene and comment on its stereochemistry.

03) a) Explain the mechanism for the following reactions (any two): [4]
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b) Attempt any two of the following: [4]

i)  Free radical chlorination of both n-propyl and isopropyl bromide
give the same product, 1— bromo -2 - chloropropane. Explain.

i)  Discuss cope rearrangement with suitable example.

i) Explain the use of photosensitizers in photochemical reactions with
one example.
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Total No. of Questions : 6] SEAT No. :
P2069 [Total No. of Pages :3

[4623]-21
M.Sc.
PHYSICAL CHEMISTRY
CH-210:Physical Chemistry-11
(Semester-1I) (2008 Pattern)(Old)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1)  Answers to the TWO sections should be written in SEPARATE answer books.

2)  All questions are compulsory.

3)  Figures to the RIGHT SIDE indicate FULL marks.

4)  Use of logarithmic table and calculator is ALLOWED.
5)  Neat diagrams must be drawn WHEREVER necessary.

Physico - Chemical Constants

1. Avogadro Number N = 6.022 x 10®mol™!
2.  Boltzmann Constant ' k = 1.38x 107 erg K! molecule™!
= 1.38 x 102 J K~! molecule™
3. Planck Constant ‘ h =6.626x10%ergs
| = 6.626X 10T s
4.  Electronic Charge e = 4.803x10esu
o | = 1.602x10°C
5. 1leV : = 23.06 k cal mol™!
| = 1.602 x 102 erg
= 1.602x 10'°]J
: =-8065.5 cm™!
6. Gas Constant o R = 8314x107ergK'mol?

= 8.314 J K™ mol™!
= 1.987 cal K™ mol!
7. Faraday Constant 96487 C equiv™!
8.  Speed of light ' c =2997x10°cms?
= 2997x108 ms™

9. 1ecal = 4.184 X 107 erg
= 4.184]
10. 1amu = 1.673x 107 kg
11. Bohr magneton B, = —-9274x10% )T
12. Nuclear magneton B, = 5051x10771T"
13. Mass of an electron: m, =.9.11x103 kg -
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SECTION-I
Q1) Answer any Three of the following: [15]

a) Explain the hyperfine structure of esr spectra.

b) What are the ways of de-excitation of an excited molecule?
c) Explain the Born- Oppenheimer effect.

d) Write a note on NMR spectroscopy.

e) Deduce the relation I = yr* for arigid diatomic molecule.

02) Answer any three of the following: [15]
a) Discuss the Frank-Condon principle.
b) Explain the quantum theory of Raman effect.
c) Write a note on predissociation spectra.
d) Explain the factors determining width of spectral lines.
e) Discuss the advantages of FTIRS.

03) Solve any two of the following: [10]
a) DetermineJ  at 500K for molecule having I=1.5x107* kgm®.

b) The exciting Raman frequency for a molecule is 2900mm’'. Find the first
two stokes lines [B = 10cm™]

c) Calculate the dissociation energy for a molecule. The continuum is found
at 5.7x10°m™ and E__ =1.59x10* cm".

SECTION-II
04) Attempt any three of the following: [15]

a) Explain the construction and working of G.M.counter.

b) What is dosimetry? Explain how the dose due to gamma source is
measured using Fricke dosimeter.

c) Explain the terms, half- life, average life, and S-ray track.
d) Give an account photoelectric effect.

e) Discuss the Breeder reactor at Kalpakkam.
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05) Attempt any three of the following;: [15]

a) Discuss the general principles of using radiotracers.

b) Whatisradiation gauging? How thickness of a moving sheet be measured
and controlled with the help of radioisotopes.

c) Discuss the use of radiotracers in assessing the volume of blood in
patient.

d) Discuss the use of radiotracers in diagnosis and therapy of thyroiditis.

e) Explain the technique of gamma radiography. Which radioisotopes are
used for this purpose?

06) Solve any two of the following: [10]

a) Calculate molecular, mass, and linear absorption coefficient of benzene.
If density of benzene is 0.879 gm-cm™ and epl = 0.21b/electron.

b) 5gsample containing 1% germanium was irradiated in a neutron flux of
5x10% n cm?s! for 5 min. Find out the activity of sample at the end of
irradiation in dpm.

[Given y=7.8%, 6=3.28mb and t, of "Ge=Imim]
2
c) The half life period of radon is 3.8days. After how many days will one

[4623]-21

twentieth of radon sample be left over?
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Total No. of Questions : 6] SEAT No. :

P2070

[4623]-22 [Total No. of Pages : 6

M.Sc.-1
INORGANIC CHEMISTRY
CH - 230 : Inorganic Chemistry - I1

(2008 Pattern) (Semester - II)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.

2) Answers to the two sections should be written in separate answer sheet.

3) Neat diagrams must be drawn whenever necessary.

4) Use of logtables & calculators is allowed.

5) Given atomic numbers.

SECTION -1
Q1) Attempt any three of the following: [15]

a) Prepare the microstate table and obtain R.S. Term symbol for P?
configuration.

b) Assign the spin multiplicities to the state arising from £y configuration
when infinitely strong Oh field is relaxed to strong field using Bethe’s
method of descending symmetry, correlation table and direct product
table.

c) Assign the following transitions in Oh field complex according to the
increasing intensity. Justify your answer.

1) A, =T,
if) Alg - T,
i) A, — ng

d) Calculate the degeneracy of the following temrs / configuration.

i) d°F°
i) 4T e
iif) I

iv) 2.°E,
V) tyys eg?

e) Write a note on factors affecting on band width of electronic spectra.



02) Answer the following (Any three): [15]

a) Arrange the following R.S. Term in increasing order of energy. Justify
your answer.

) 5,4,2,2, 1
i) 3.,1.,3,1,,1

b) Explain which of the following complexes shows orbital contribution to
the magnetic moment. Justify your answer.
) [TiHO) " p, =1.84 BM.

i) [CoCLJ*” pgu =4.71 B.M.

c¢) Predict the electronic spectra of [Co(H,0)]*" and [Cu(H,0),J*".

d) For a complex three absorption bands wex observed at 7728cm™,
12970cm™ and 24038cm™'. Calculate Bo, B and . Comment on nature
of M-L bonding.

Given Bo =1030cm™

e) Write a note on Tanabe-sugano Diagram.

03) Attempt any two of the following: [10]

a) For a complex [Cr(OX),]*" the v, transition is observed at 17000cm™.
The spin orbit coupling constant for Cr** ion in this complex is +92 cm™.
Calculate effective magnetic moment of the complex.

b)  Write a note on Quenching of orbital angular momentum.

c) Explain the following :

[4623]-22

i)  Td complexes always shows max intense color than their octahedral
counterpart.

ii)  Inelectronic spectra of [Cu(H,O)]** complex a shoulder is observed
in main transition band.



SECTION - 11

04) Answer any three of the following;: [15]
a) Give an account of acetylcholine receptors.
b) Comment on the natural selection of elements used in bioinorganic
chemistry.
c) Comment on the intracellular uptake of chromate ion.
d) Describe the mechanism for cleavage of Hg-C bonds at the active site of
organomercurial lyase.
e) Give an account of the principles of coordination chemistry utilised in
bio-inorganic chemistry with respect to hard and soft acids and bases.
05) Write short notes on any three:- [15]
a) Metals in medicine.
b) Amino acids as ligands.
c) Zinc fingers.
d) Dioxygen transport.
e) Transferrin.
06) Draw structures of any five:- [10]
a) Enterobactin.
b) Flavin.
c) Cyanocobalamin.
d) 3Fe-4S.
e) Pterin.

[4623]-22



Character Table for O rotational group

0 | E 60 3Ci(=C4?) 8Cs 6C:
Ay 1 1 1 1 ‘ X’+y’+'t’
4] 1 -1 i 1 -1 |
El2 o 2 1 ¢ | 23— X2 — 3
32—y
T | 3 | -1 0 -1 (Re, Rys Ry (x, y72)
T 3 -1 -1 0 1 (xycnrﬁ)
Correlation Table for the Group Oh
Oh o Te Ot D« Cs” @\ D Dy Can

Aig Ac At Ag At As Ar Ag A Ag
Aig As AL By B: Bt Ar Ag A Bg

Eg E E Ag+Bg A+Bs  Ai+Bi AitAr Eg E As+Be
'ﬁg e T Agibe  ArtE ArtE Astes, Agifs ACE Agt+lBe
g T T Bag+Eg BatE BatE AcBohr Agtig ACE 2MA8¢Be
A A A Aw By, A As A A Au

Aw Ar At Bm As Ba As Axu Aa B«

£ E  Au+Bw ArtBr A#Br Athe B E Ac+Bu
As+E AcBitB, An‘Ex A‘E Au+2B
B+E ActBitB: AwtEu ACE 2A.7B.

Ex ‘
T T T Awths Bs*E
Tau Ta T BQ""E& A:"'E
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DIRECT PRODUCTS

} Groups of the form G xiord X g, :
I'he g, u or’, * additions to the IR symbols in these groups salisly

P xt--zuxuc:vg,")(gl - w, 'xf::"x_’::’.'x.‘:';
2. Produots of the form A-x A, B x B, A X B
For all groups :

Letter symbols : A X A w A, BXB*A.AXB&R,

Subscripts ;1 X 1 s f, 2 X 21, 1 X2w.2

exoept fos (chropcmwwof D,mdbum

B XD« Budlxl—3 2X3I=l IX =2

3. Produatt of the farm :A x E, Bx E:

(o) Por il groups : A X E, = E, wrospeciive of the sz o2 A.

(&) Foc all groups excopt De, Doy, 8y -
BXE;“‘E};BXE}“E.
{rrespectivey of the suffix on B, ([fthe xroup hax only coo B reprecentitive
pit By wlly = B.)

(¢) For Dy :
BXE =E, BXBwly BxE =EF, BxE=E BXE=E
irespective of Che sllix on B:

(d) Pot Dy; & :
B xB =B, BXE =B, BXE=E
ierespooiive of the suffix on B,

4. Produots of the toon E X B!
(M:mwmmkﬂotﬁwwmm AluAghth,
¢ic. fa the equations bhelow )

(@) Far 0, 0, T Dat, Dg, CeCoars CerB6 Dy Do By Cow Cos € 2
B, X By m By X By = Ay + Ay + Bi; By X By we By + By + X,
(#) Por Dy Dy G G Coo 8 Dy
BxEBwmA, +A; +B 48,
(C)FOID“:
B X By E, X EymA 4+ Ay + 8y,
By X By e By X Byon &y + Ay +E,
By x By = Ay 4+ Ay o+ B, + By
B x BymB X BymB +E,B XxB =B XEwE+h,
By X EymE X By=E +EnB x By =B, X By=E +E,
By Xx By wm B, + B+ K, B X B =B+ B, + 5
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(d) Dsyy Dy Dy, Gy, Cu C
EyXE =A +A +E, B xE;=A +A; + B,
B, x E, =E, 4+ E,.
(e ) For D, S,
B, X E, =E; X Ey = A+ A; + By,
E; XE;=A,+ A, + B, +B
E, xE,=E, X By=E;+E,,E, XE; =B, + B, + E,.
5. Products involving the T (or F) representations of Oy, O and T,
Ay XT =T, A XTy =Ty Ay X Ty = T3, Ag. X Ty =Ty,
EXT =ExXT,=T; 4+ T,
TyX Ty =Ty X Ty= Ay +B+ Ty + Tar
T XTy=A;+E+T, + T,
6. The complete results for O are :

0 A A, E T T

Ay A, Az B T, T,

Aj; A; Ay 8 Tz Ty

E E B A+AHE T,+T, T,+T,

T T, T; Ty+T, A+E4+T+Ty A +E+T,+T;
T. T, T Ti+T, A+E+T =T A+EST, =T,
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Total No. of Questions : 6] SEAT No. :

P2071 [4623]-23 [Total No. of Pages : 5

M.Sc.-1
ORGANIC CHEMISTRY
CH - 250 : Synthetic Organic Chemistry and Spectroscopy

(2008 Pattern) (Semester - II)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION -1

Q1) Explain any Four of the following: [16]

a) Cyclohexene on treatment with OsO, gives Lis-diol while with mCPBA
followed by hydrolysis gives trans-diol. Explain.

b) Give the significance of Reformatsky reaction.

¢) The reduction of Chiral carbonyl compounds with NaBH, proceeds
without racemisation.

d) Oxime of ethyl methyl ketone gives two products on treatment with H,SO,
whereas, cyclohexanone gives only one product under similar conditions.

e) Whatare sulfur-ylides? Explain the significance with suitable examples.

02) Write short note on any three of the following: [12]
a) Refo Modified witting Reaction.
b)  Use of Oxide (Se0,) in organic synthesis.
c) Claisen rearrangement.
d) MVP reduction.

PTO.



03) Predict the product and suggest the mechanism for any four of the following:

[12]
a)
| -8
opr
b) gu ;) n-Buly
. s
fi) i'lgoﬂj
<) :
l’\ooc‘\é/w”ﬂﬂ- B} BYL}N&\OIL
i) H O 4
d) c
O/ 4+ //\‘(M" BugSnH > 9
o h '
9 9
%—-@‘“"O-VP% 5| —ph — %
. (HL |
SECTION - 11
04) Suggest mechanism for any four of the following : [12]

“ E% . Bfg,lAcﬂHA, wag,Me
() Na®Me
" ML

b) Ph—u—?zw—é:N-Oﬂ Pods > Qg‘l

“

[4623]-23 2



) P‘; @\/@Oj NI

(n)ﬁm Mg, Pka\,g/%

4 : SSA\% H
MQO 5 E'jj (0

o | THP

mL
(V) MR(H=PpPhy

¢) ) )rw-
R >
P L@ s P Y e
U1 BHg oR
V) Ho, |on

05) Attempt any Four of the following: [16]

a)  Assignthe IR absorption values 1761, 1773 and 1810 cm™ to the following
compounds with proper justification.

S~ D L

b) Calculate A for the following compounds clearly show your

calculations:
()
N ("") CL \0
'
l: ] 1
N
. ome

[4623]-23 3



c) Discussthe § values of highlighted protons in the following compounds.

HBC Cé i Oirkpm
. o, v&(- (,H% 0’9?!’]’"”“’%3 U:‘a 0. 12 PP™-
e
~/ ‘_ ] Y
~
(o () (@)

d) How will you monitor the following reaction sequence by IR suggest the
reagents.

S B

e) Explain:
i)  Bathochromic Shift.

i)  -haloketorule.

06) Deduce the structures of any three of the following compounds using spectral
data and justify your answer. [12]

a) MF=C_H, O,
IR : 1730cm™
PMR : 2.1 (S, 3H)
3.35 §(S, 6H)

4.605(S, 1H)

[4623]-23 4



b) MF = CH,O,
UV :260, 265 nm (€ =220, 250, 200)
IR :3300-2700, 1700, 1600, 910 cm™!
PMR:3.5§ (S, 20mm)
7.2 §(S, 50mm)
12.36 (S, 10mm)
¢) MF = CHNO,
UV =265 nm (€ =15000)
IR =3600, 1520, 1360 cm™
PMR =7.6 (m, 18mm)
8.15(dd, J = 2 & 7Hz, 6mm)
2.9 (S, 6mm, exchangable with D,0)
5.0 (S, 12 mm)
d) MF=CH, O,
IR =1745,1710 cm™
PMR = 1.27 (t,J = 7THz, 3H)
2.23(S, 3H)
3.24 (S, 2H)
4.30 (q, 7THz, 2H)

[4623]-23 5



Total No. of Questions : 6] SEAT No. :

P2111 [Total No. of Pages :3

[4623]-301
M.Sc.
PHYSICAL CHEMISTRY

CHP-310:Quantum Chemistry and Solid State Chemistry (New )
(2013 Pattern)(Semester-11I)
Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1)  Answers to the TWO sections should be written in SEPARATE answer books.
2)  All questions are compulsory.
3)  Figures to the RIGHT SIDE indicate FULL marks.
4)  Use of logarithmic table , calculator is ALLOWEND.
5)  Neat diagrams must be drawn WHEREVER necessary.

Physico - Chemical Constants

1. Avogadro Number N = 6.022 x 10®mol™!
2.  Boltzmann Constant ' k = 1.38x 107 erg K! molecule™!
= 1.38 x 102 J K~! molecule™
3. Planck Constant ‘ h =6.626x10%ergs
| = 6.626X 10T s
4.  Electronic Charge e = 4.803x10esu
o | = 1.602x10°C
5. 1leV : = 23.06 k cal mol™!
= 1.602 x 102 erg
= 1.602x 10'°]J
: =-8065.5 cm™!
6. Gas Constant o R = 8314x107ergK'mol?

= 8.314 J K™ mol™!
= 1.987 cal K™ mol!
7. Faraday Constant 96487 C equiv™!
8.  Speed of light ' c =2997x10°cms?
= 2997x108 ms™

9. 1ecal = 4.184 X 107 erg
= 4.1847
10. 1amu = 1.673x 107 kg
11. Bohr magneton B, = —-9274x10% )T
12. Nuclear magneton B, = 5051x102JT-!
13. Mass of an electron m, =.9.11x103kg

PT.O



SECTION-I

Q1) Attempt the following: [10]
a)  Write the operators for linear and angular momentum.
b) State the condition for an operator to be Hermitian. Give one example.
c)  Write the Schrodinger time-dependent equation and give the significance
of the terms in it.
d) Whatis the principle of the variation method?
e) Find [i x]
x|’
02) Attempt any two of the following: [10]
a) Obtain an expression for the ground state energy of the helium atom
using the variation method.
b) Explain:
i)  non degenerate states
i) Expansion theorem
iii) Perturbation method
c) Explain the Hess-Schaad modifications in the Huckel method.
d) Deduce the secular equation for butadiene and sketch the occupancy of
the molecular orbitals.
03) Attempt any one of the following;: [5]
a) Calculate B for naphthalene given Ax=1.236 and the frequency for
transition from highest occupied to lowest vacant energy level is 1.04
PHz.
b) If Aand Bare two operators such that [1/&, 1A3]=1, then determine the

~ A2
value of [A, B ]

[4623]-301 2



SECTION-II

04) Attempt the following: [10]
a) State Kirkendall effect.
b) What are point defects? Give their classification.
c) State the principle of photographic process.
d) Give the functions of Mcleod gauge and Pirani gauge.
e) State Barkhausen effect.
05) Attempt any two of the following: [10]
a) Discuss the mechanism of diffusion in solids.
b) Explain electrical breakdown mechanism in insulators.
c) Fast growing faces are eliminated while slow growing faces persist in a
crystal. Justify on geometric considerations.
E +E . :
d) Deduce E, =— > < for intrinsic semiconductors.
06) Attempt any one of the following;: [5]
a)  The density of Schottky defects in a sample of NaCl is 5x10'" per m* at
25 °C. What is the average energy required to create one Schottky defect
if the interionic distance is 2.82 A ?
b) Calculate the specific heat capacity for Pb at 1K [0, =88 K]

oo

[4623]-301 3



Total No. of Questions : 4] SEAT No. :

P2116 [Total No. of Pages :2

[4623]-306
M.Sc.-1I: Inorganic Chemistry

CHI-326:ORGANOMETALLIC CHEMISTRY AND
HOMOGENEOUS CATALYSIS

(Semester-11T) (2013 Pattern)
Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1)  All questions to the compulsory.
2)  Figures to the right indicate full marks.

Q1) Attempt the following: [20]
a) Define catalysis and the give basic principle underlying catalysis.
b) Give catalytic cycle for Negeshi reaction.
c) Whatis insertion reaction? Give example.
d) Write the favourable factors for the oxidativeaddition reaction.
e) Give industrial applications of Heck reaction.
f)  What do you mean by cross-coupling reaction?

g) Predict the product-

D Mn@M.CH)+3CO 2 +?

i A Memo LAWYy, o

A E~Co ‘
oc \co

h)  Describe in short the reactivity of metal-allyl compounds.
i)  Give the general features of chiral ligands.
j)  Whatis epoxidation reaction? Give example.

PT.O



02) Attempt any two of the following: [10]

a) Compare proton NMR spectral resonances for each pair of compounds
shown below.

)  n'-C,H, and n°- C H, ligand.
ii) Free and complexed ethylene.
b) Give systematic classification of ¢ -bonded T.M. hydrocarbyls.

c) Give catalytic cycle for cativa process and explain each step involved in it.

03) Attempt any two of the following: [10]

a) Explain with the help of suitable examples the role of OMC” S as
protecting and activiting agents.

b) Provide short account of the preparation and reactions of metal-
cyclobutadienes.

c) Draw the following structures-
i) [Mo,((CH,) SiMe,)6]
i) Fe, (CO)g
i) Os (CO),,
iv) Ir,(CO),
v) [Os, (M- C.H,),(CO)4]

04) Write short notes any two: [10]
a) Tollman’s catalytic cycle.
b) Metallocene.

c) Fluxional behaviour of organometallics.

O0o0d
[4623]-306 2



Total No. of Questions : 5]

P2072

PHYSICAL CHEMISTRY

[4623]-31
M.Sc.

SEAT No. :

[Total No. of Pages : 3

CH - 310 : Quantum Chemistry & Solid State Chemistry
(2008 Pattern) (Semester - I1I) (Old)

Time : 3 Hours]

Instructions to the candidates:

D
2)

3)
4)

)

6)

7
8)

)
2
3)
9
)

10)'
11)

12) -

13)

[Max. Marks : 80

Answers to the TWO sections should be written in SEPARATE answer books.
All questions are COMPULSORY.

Figures to the RIGHT SIDE indicate full marks.
Use of logarithmic table, calculator is ALLOWED.
Neat diagrams must be drawn WHEREVER necessary.

Physico - Chemical Constants

Avogadro Number
Boltzmann Constant

Planck Constant
Electronic Charge

1eV

Gas Constant

Faraday Constant
Speed of light

1 cal

l amu .

Bohr magneton
Nuclearmagneton:
Mass of an electron

N
k

=6.022 x 10% mol™" -

=1.38 x 10% erg K'! molecule’
=1.38 x 102 JK*!' molecule™

= 6.626 x 107 erg s )
=6.626 x 1034 J s

e =4.803 x 10" esu

=1.602 x 10 C
=23.06 k cal mol™
=1.602 x 10"% erg
=1.602 x 10°°7J

= 8065.5 cm

=8.314 x 107 ergK"' mol™!

- =8.314 J K'mol"!

w ™
= ¢

m
e

=1.987 cal K-'"mol™!
=096487 C equiv™'
=12.997 x 10" cm s
=2.997 x 10® m s™
=4.184 x 107 erg
=4.,184]
=1.673 x 10%" kg
=-9274 x 1024 J T!
. =5.051x 107 J. T
=9.11 x 10°' kg

PTO.



SECTION -1

Q1) Attempt any four of the following: [20]

a) State briefly the postulates of quantum mechanics.

b) Explain the properties of the raising and lowering operators.

c) Formulate the Hamiltonian operation for
i) Be™ionand
ii) H, ion
State the terms involved in each of these.

d) Show that
[ﬁx,ﬁy]zihﬁz
for a set of angular momentum operators f,x , ﬁy and ]:Z

e) Which of the following functions are eigen functions of the operator
d?/dx*?
i) sin3x
i) 6 cosdx
i)  x7?
Give the corresponding eigenvalues.

f)  State and prove the variation theorem.

02) Attempt any four of the following: [20]

a)  Apply Huckel’s theory to the cyclobutadiene molecule and estimate the
magnitude of the delocalization energy.

b) Explain how Hess and Schaad improved Huckel’s calculations for M.O.
energies.

c) Discuss Huckel’s 4m+2 rule citing benzene and cyclo-octatetraene as
examples.

d) Show that Hermitian operators have real eigen values.

e) Compare perturbation method with the variation method on the basis of
the principle, precision and convergence.

f)  Comment giving examples on the positive or negative nature of REPE

[4623]-31
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SECTION - 11

03) Attempt any three of the following: [15]

a) Compare the resistivities of annealed and unannealed Cu-Au alloys.

b) Comment on the effect of temperature on carrier density and conductivity
of n-type extrinsic conductor.

c) Discuss the mechanism of diffusion in crystalline solids.

d) Derive the expression for the Frenkel defects in a crystal at a given
temperature.

e) Explain the mechanism of a photographic process.

04) Attempt any three of the following: [15]

a) Discuss the factors that affect the progress of a chemical change in
solid-solid reactions.

b) Explain the origin of colour centres in ionic crystals.

c)  Write a note on Brillouin zones.

d) Draw and explain the sigmoid shape curve obtained in thermal
decomposition of a single solid.

e) Discuss the conditions of crystal growth from a molten salt.

05) Solve any two of the following: [10]

a)  Calculate the number of electrons per cm® in the conduction band of
semiconductor having a bandgap of 0.72 eV at 300K.

b) The intrinsic resistivity of semiconductor at 300K is 50€2cm. What is
the intrinsic carrier concentration. When electron and hole mobilities at
300K are 3900cm?v-'s'and 1900cm?v-'s!.

c) If 2eV is the energy required for the pair of ions to move from the

[4623]-31
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crystal’s interior to the surface, what is the proportion of vacancies (ﬁ)

present at 500K?
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M.Sc. -11
ORGANIC CHEMISTRY
CHO -350 : Organic Reaction Mechanism

(2013 Pattern) (Semester - I11I)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION -1
Q1) Attempt any three of the following: [9]

a) Ethyl acetate undergoes claisen condensation in presence of NaOEt
whereas (CH,), C-COOET doesnot undergo the same reaction under
Similar Condition. Explain.

b) Ethanolysis of Ph-CH2-C1‘+-OTS proceeds with total inversion whereas

CH

3
formolysis proceeds with retention. Explain.

c) Give the mechanism of formation of ATP from ADP using phosphoenol
pyruvate.

d) Explain the use of tributyltin hydride in free radical cydisation.

02) Write short notes on any two of the following: [8]
a) Differnet ways of making carbene.
b) Factors affecting stability of carbon radicals.

c) Synthetic uses of ethyl acetoacetate.

PTO.



Q3) Predict the products for any four of the following: [8]

a) @Qe i, CHaMg T . ?

N2 40/ Hel
coame
C
b) “ZSOQ_BV ul DMK > g

c) Q&PPh_g Phado N 0

d) | Cﬁo ¥ ﬁn‘ P“rse)'
2. A 3. 30t

A
) Ar—Cphy —0-0—CMe, > 7
Cumene.
SECTION - 11
04) Explain any three of the following: 9]

a) Transannular rearrangement.
b) Stability of carbanions.
c) Role of AIBN in free radical chemistry.

d) Blue colour is observed when the solution of cumene and tetramethyl-p-
phenylene diamine is treated with oxygen.

[4623]-310 2



05) Suggest mechanism for any four of the following: [8]

- BV
a) Zif TeN — @/QN

NaoH , Prc
OH
b) Ph H+ C
oh 5 I, -+ PhcHO
Ph
- s =No~ceuo + ]+ QO

o

a) CFO p QH
—_—
7. By (Dame

©) By- oy —oha- NwSogph  _NAOH B

}bv 7 T:l~502ph

06) Answer any two of the following: [8]

a) The acetolysis of both 4-methoxy-1-pentyl tosylate and 5-methoxy 2-
pentyl brosylate give the same mixture of products. Explain with
mechanism.

b) Pyruvic acid when reduced with NaBHu yields racemic lactic acid but
reduction with NADH gives optically active lactic acid. Explain.

c) Elemental oxygen may act as an initiator when no better initiator is
available, but in the presence of more effective initiators, oxygen may act
as a retarder. Explain.

[4623]-310 3
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[4623]-314 [Total No. of Pages : 3
M.Sc. -11
ANALYTICAL CHEMISTRY (Credit System)

CHA -390 : Electro-analytical and Radio Analytical Methods of Analysis

(Semester - I11) (2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) All questions are compulsory.

2)  Answers to the two sections should be written in separate answer books.

3) Figures to the right side indicate full marks.

4) Use of logarithmic table / calculator is allowed.

5) Neat diagrams must be drawn wherever necessary.

SECTION -1

Q1) Answer the following: [10]

a) State Koutecky equation and give meaning of each term involved in it.

b) Explain the role of supporting electrolyte in polarographic analysis.

c) State and explain Faradays Second law of electrolysis.

d) Explain interference due to dissolved oxygen in polarography.

e) Sketch the cyclic voltammogram of potassium Ferricyamide.
02) Attempt any two of the following: [10]

a) Distinguish between voltammetry and polarography.

b) Explain the instrumentation and applications of potentiostatic coulometry.

c) state the principle of amperometric titration. Draw and describe nature

of amperometric titration curve when only one titrant is electroactive.
d) Write note on applications of cyclic voltammetry.

PTO.



03) Solve any one of the following: [5]

a) A sample of copper weighing 3.325 gm is dissolved in acid and the
copper is electrolysed using constant current of 2.5 amp for 7.5 min.
Calculate percentage of copper in are.

(Given : At. wt. of Cu=63.54)

b) The diffusion coefficient, of oxygen at 25°C in aquous solution is
2.65 x 107° cm?/S. The DME with mercury flow rate 1.85mg per sec and
drop time is 3.6 s/drop. The instantaneous diffusion current of First
oxygen was 2.3 U A. Calculate the concentration of dissolved oxygen in
water.

SECTION - 11

04) Answer the following: [10]
a) What are the advantages of NAA technique?

b) Explain the radiometric titration curve for the estimation of ions from
their mixtures.

c) State and explain the principle of isotope dilution analysis.

d) Distinguish between DTA and DSC.

e) Explainthe principle of differential scanning colorimetry.

05) Attempt any two of the following: [10]
a) Discuss the neutron activation analysis technique. Give it’s applications.
b) Draw a schematic diagram of DTA apparatus and explain the functions

of different components of the technique.

c) What do you mean by TGA curve? Discuss with suitable example the
factors affecting the nature of TGA curve.

d) Discuss the principle of radiometric titration and technique based on

precipitation and complex formation titration.
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06) Solve any one of the following: [5]

a) The radioactive penicilline in the mixture has a specific activity of 4600
cpm mg~'. On addition of 10mg of inactive penicilline to 160mg of
radioactive penicilline mixture on separation gave the specific activity of
2600 cpm mg'. Calculate percentage of pencilline in the mixture.

b) Calculate the percentage of MgCO, and CaCO;, in 95mg of unknown
sample that exhibits thermogram showing weight 78mg at 500°C & 53mg
at 900°C.

(At. wt of Ca =40, Mg =24, C =12, 0 = 16).

[4623]-314 3
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M.Sec.-11
INORGANIC CHEMISTRY
CH - 330 : Coordination Chemistry, Magnetism and
Reaction Mechanism
(2008 Pattern) (Semester - I11)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) All questions are compulsory and carry equal marks.
2) Neat diagrams must be drawn wherever necessary.
3) Use of Logarithmic tables and calculators is allowed.

Q1) Attempt the following: (any four) [20]

a) Discuss the mechanism of oxidative addition with suitable examples.

b) Metal - halogen bonds are more labile than metal - nitrogen bonds. Use
this information and trans effect to device the synthesis of the following
geometrical isomers from [PtCl, ]~

. -~
ii) \PE\

PTO.



c) Consider the following electron-transfer reactions:
)y r
i)  Which reaction will be faster? Explain.
1) [Cr(H,0),]""+ [Co(NH,),]*" — [Cr(H,0)]*+[Co(NH,), J**
2)  [Cr(H,0) J**+[Co(NH,),(H,0) ]’ — [Cr(H,0), ]+
[Co(NH,),(H,0)]*

d) With the help of suitable examples explain what is meant by SN!
mechanism.

e) The magnetic susceptibility data for [Cu(salicylaldehyde -
salicylhydrazide)], at different temperatures is given below. Using
appropriate equation calculate the average 2J value and indicate whether
the complex is involved in ferro magnetic or antiferromagnetic exchange.

o < 10%gs unit Temp (°K)
653 295
508 211
431 154
231 97

(giveng=2.1, N, =60 x 107 cgs units)

02) Attempt the following (any four): [20]

a) Put in order of increasing rate of substitution by H,O the following
complexes and give reasons in support of your answer.

[Co(NH,),J*; [Ru(NH,) J**; [Ir(NH,) J**;
[Mn(H,0),J""; [Ni(H,0)}*
b) Predict the products:
i) [Pt(PR)]*+2CI" —?
i) [Pt(CL)] - +2PR, —?
iii) Cis—Pt(NH,) Py, + 2ClI" —?
iv)  [Co(N,) (NH,).]* + [V(H,0),] -?
v) [Ni(CN),J* +CN —?

[4623]-37 2



Define the following terms giving examples:
i)  Magnetically dilute system.

i) Magnetically concentrated system.

i) Ferromagnetism.

iv) anomalous magnetic behaviour.

d) Forad®—low spin complex the ground state term is 1Alg and there is no
Zeeman effect (J=S=0). Explain why magnetic susceptibility is positive
in the complex.

e) Explain Franck - Condon Principle with suitable examples.

03) Answer the following (any four): [20]

a) Explain how magnetic and spectral data can be used to distinguish
between Co(Il) complexes having tetrahedral and octahedral geometries.

b)  ANickel (II) complex registers a magnetic moment 2.05 B.M. Assuming
spin-state equilibrium, Octahedral magnetic moment as 3.20 B.M. and
square planar magnetic moment as zero BM, calculate the spin - state
equilibrium constant.

c) Explain the following observation.

Nickel complexes undergo substitution much faster than platinum
complexes.

d) Give an account of photochemistry of metal complexes.

e) Whatis meant by “Aeration Reaction”, explain with suitable examples.

04) Write short notes on (any four): [20]

a) Marcus Equation.

b) Magnetic Exchange interactions.

c) Effect of Spin Orbit Coupling on magnetic moments.

d) Substitution reactions of octahedral complexes.

e) Thermodynamic and kinetic stability of metal complexes.

[4623]-37 3
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[4623] - 40
M.Sc. (IT)
ORGANIC CHEMISTRY
CH - 350 : Organic Reaction Mechanism
(2008 Pattern) (Semester - I11)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.

2) Figures to the right indicate full marks.

3) Answers to the two sections should be written in separate answer books.

SECTION -1

Q1) Attempt any three of the following: [12]

a)  The ionisation constant of 3 and 4 cyanobenzoic acids are 2.51 x 10* and
2.82 x 10~ at 30°C respectively. Benzoic acid has the ionisation constant ka

=6.76 x 10°* at 30°C. Calculate o, and 0, for the cyano substituent.
b)  Explain the role of biotin as a CO, Carrier.

c) ArCHCIAr undergoes solvolysis in ethanol by SN' mechanism with
=—5.09. What would be the effect of electron withdrawing and electron
donating group on the rate of reaction?

d) Explain the kinetic and Thermodynamic control of the reaction.

02) Write short notes on any three of the following: [12]
a) BAL, mechanism.
b) Neighbouring group participation by an aryl group.
c) Reactions of carbenes.

d) Claisen - Schmidt reaction.

PTO.



03) Predict the products with mechansim for any four of the following: [16]

a) @ Hcoon ?
b) Céo m-ceBa, o

| o0/H20
C) Br-(CHa)g-COOH Asa —> ?
a ORC AcoH » 0
) C T oms |
cl SH
2 O ol
o <l M
SECTION - 11
04) Explain any three of the following: [12]

a) Testing of possible intermediates.

b) Substitution at B-position reduces the rate of hydrolysis in AAC?
mechanism.

c) Applications of Hammett equation.

d) Biotransformation of pyruvic acid to (S) lactic acid.

05) Suggest the mechansim in any four of the following: [16]

W Oy I, Fne, Sl

b> /\/l/\OZ(ocH3 At g;\
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N
06) Answer any three of the following: [12]
a) Explain stork enamine synthesis.
b) Explain the biotransformation of oxaloacetic acid to citric acid.
c) What are nitrenes, Give their synthetic uses.
d) Ester hydrolysis by BAL? mechanism is very rare. Explain.

+ 4+ + 4+

[4623] - 40 3



Total No. of Questions : 4] SEAT No. :

P2085

[Total No. of Pages : 3

[4623] - 44
M.Sc. (1)
ANALYTICAL CHEMISTRY

CH -390 : Electro Analytical and Current Analytical Methods in

Industries
(2008 Pattern) (Semester - I11)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

D

All questions are compulsory and carry equal marsk.

2) Answer to the two sections should be written in separate answer books.

3) Neat diagram must be drawn wherever necessary.

4) Use of logarithmic tables, calcualtors (non - programmable) is allowed.
SECTION -1
Q1) Attempt any four of the following: [20]

a) Explain construction and working of rotating platinum microelectrode.
What are the advantages of rotating platinum microelectrode over DME?

b) Draw a labelled polarographic curve. Explain the role of maximum
suppressor and nitrogen gas bubbling through the solution in
polarographic analysis.

c) Write a critical note on cyclic voltammetry.

d) A current of 0.8A was used to deposit copper at cathode and oxygen at
the anode of an electrolytic cell. If the electrolysis was carried out for
15.2 minutes, calculate the grams of copper and ml. of O, at STP that
were produced.
[At. wt. of cu = 63.55].

e) A peak current of 22.5 LA was observed at a scan rate of 0.240 v/s at a

disk electrode during the forward scan of a triangular wave
voltammogram. Calculate the peak current at a scan rate of 50.0m v/s
assuming a reversible electrochemcial reaction.

PTO.



02) Attempt any four of the following;: [20]

a)
b)

c)

d)

Discuss the analytical applications of anodic stripping voltammetry.
Write a critical note on chrono - amperometry.

Draw schematic diagram of cell used in coulometric titration. Discuss
the application of coulometry for the complexometric titrations.

State the principle of electrogravimetric analysis. Explain, how
electrogravimetric method differs from potentiometric method?

The purity of a sample of Na,S O, was determined by coulometric
titration. A sample weighing 0.1342 g. is transferred to a 100 ml volumetric
flask and diluted to volume with distilled water. A 10 ml partion is
transferred to an electrochemical cell along with KI, phosphate buffer
and starch indicator. Electrolysis at a constant current of 36.45 mA
required 221.8 s to reach the end point. Determine the purity of the
sample. [Mol. wt Na S O, = 158.1]

SECTION - 11

03) Attempt any four of the following;: [20]

a)

b)

c)
d)

Explain the principle of neutron activation analysis and how it is used for
quantitative analysis of a sample.

Explain the principle and technique of inverse isotope dilution analysis
with suitable example.

Write a critical note on radiometric titrations.

10 mg of manganese powder was irradiated in a neutron flux of 1 x 108
nem?s™! for a period of 20 min. Calculate the activity after a cooling
period of 10 min.

Given: i) t/A(**™Mn) = 2.58 hrs)
ii)  Capture cross section, *>Mn = 13.3 barn.
ii) Isotopic abundance of Mn = 100%.
iv) At.wt. of Mn = 54.93.

The radioactive penicillin in the mixture has a specific activity of 4600
cpm mg! on addition of 10 mg of inactive penicillin to 160 mg of
radioactive penicillin mixture on separation gave the specific activity 2600
cpm mg . Calculate the percentage of radioactive penicillin in the mixture.

[4623] - 44 2



04) Attempt any four of the following: [20]

a)

b)

c)
d)

e)

What is thermogravimetric analysis? Discuss the factors affecting on
TGA.

Discuss the principle of ‘Differential Scanning Calorimetry’. Distinguish
between differential thermal analysis and differential scanning calorimetry.

Explain the principle of Nephelometry. Discuss it’s applications.
Write a critical note on electrochemical sensors.

Calculate the percentage of MgCO, and CaCO, in 95 mg of unknown

sample that exhibits thermogram showing weight 78 mg at 500°C and 63
mg at 900°C.

[At. wt. of Ca =40. Mg =24, C = 12, O = 16].

+ 4+ + +
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[4623] - 51
M.Sc.
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PHYSICAL CHEMISTRY

CH - 410 : Molecular Structure and Spectroscopy

(2008 Pattern) (Semester - IV) (Old)

Time : 3 Hours]
Instructions to the candidates:

D
2)
3)
9)
5

10.
11.
12.
13.

Avogadro Number

Boltzmann Constant

Planck Constant

- Electronic Charge

leV

" Gas Constant

Faraday Constant
Speed of light

1 cal

1 amu
Bohr magneton
Nuclear magneton

Mass of an electron

N
k

[Max. Marks : 80

Physico - Chemical Constants

6.022x10%mol"!

Answers to the TWO sections should be written in SEPARATE answer books.
ALL questions are COMPULSORY.

Figures to the RIGHT SIDE indicate FULL marks.
Use of logarithmic tables, calculator is ALLOWED.
Neat diagrams must be drawn WHEREVER necessary.

1.38 x 10°!% erg K! molecule™!
= 1.38 x 10> J K'' molecule™!

6.626 X 10?7 erg s
6.626 x 103 J s

= 4.803 x 10 esu
= 1.602x 10 C

23.06 k cal mol™!

= 1.602x 102 erg

1.602 x 10 J
8065.5 cm™

8.314 x 107 ergK-! mol'!

8.314 J K mol!

= 1.987 cal K! mol*

96487 C equiv™!
2.997 x 10" cm 5™
2.997 x 108 m s’}

= 4.184 x 107 erg
= 4.184]

1.673 x 107 kg

-9.274x 10 ) T!

5.051 x 1027 J T
9.11:x 103 kg

PTO.



SECTION -1

Q1) Attempt any four of the following: [20]

a)

Explain chemical shift in NMR. Distinguish between § an 7 giving
examples.

b) Why is esr recorded in the first derivative mode?

c) Predict esr spectra structure for interaction among an unpaired electron
and three equivalent protons.

d) State and explain Kramer’s theorm.

e) Calculate the magnetic field strength required for a transition frequency
of 6 x 107 Hz for F.

02) Attempt any four of the following;: [20]

a) Predict the NMR of benzene and ethanol.

b) Afreeelectron resonates at 9.5 GHz at a field strength of 0.34 T. Estimate
resonance frequency (B =1.3T).

c) Calculate the difference in energies of protons oriented with and against
a field strength of 2T. What is the radiation frequency?

d) Draw and explain the esr spectra of (CF,H)" and ("CF_H), radicals.

e) Sketch and explain the energy level diagram for the odd electron of the
free radical in (SO,)NO~

SECTION - 11
03) Attempt any four of the following: [20]

a) Explain pascal constants and give their applications.

b) Derive Van-Vleck’s equation for magnetic susceptibility.

c) Discussthe Gouy technique and give its limitations.

d) Explain the Faraday technique to determine magnetic susceptibility.

e) State and explain the DCM equation. Discuss the drawbacks of the Debye

theory.

[4623] - 51 2



04) Attempt any four of the following: [20]

a)

b)

c)
d)

e)

[4623] -

Define Onsager field, orientation polarization and dielectric constant. Give
the significance of a high dielectric constant for a medium.

How is molecular radius estimated from refractive index?
Differentiate between antiferromagnetism and ferromagnetism.

Calculate the spin only moment for a metal complex with 3 unpaired
electrons.

The dipole moment of D, O is 1.85 D. The bond angle is 104.5°. Calculate
the D-O bond moment.

+ 4+ + +
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M.Sc.
PHYSICAL CHEMISTRY

CH - 411 : Surface Chemistry and Electro-Chemistry
(2008 Pattern) (Old) (Semester-1V)

Time : 3 Hours]

Instructions to the candidates:
Answers to the TWO sections should be written in SEPARATE answer books.

)
2
3)
9
)

10.
11.
12,

13..

ALL questions are COMPULSORY.

[Max. Marks : 80

Figures to the RIGHT SIDE indicate FULL marks.
Use of logarithmic tables, calculator is ALLOWED.
Neat diagrams must be drawn WHEREVER necessary.

Avogadro Number
Boltzmann Constant

Planck Constant

'Electronic Charge

Lev

Gas Constant’

- Faraday Constant

Speed of light
1 cal
1 amu

Bohr magneton

Nuclear magneton

‘Mass of an electron

Physico - Chemical 'Const'_ants

N = 6.022 x 10®mol™"

k = 1.38x 10" erg K! molecule™!
= 1.38 x 10 J K™ molecule™

h = 6.626x107ergs
= 6.626X 10T s

e = 4.803x10"esu

= 1.602x10°C
= 23.06 k cal mol™!
= 1.602 x 102 erg
= 1.602X 107 J

= 8065.5 cm™!

R = 8314x 10" erg K™ mol”

= 8.314J K~ mol!
= '1.987 cal K™! mol™
F = 96487 C equiv!
c  =2997x10°cms?
= 2997x10*ms!
= 4.184 x 107 erg
= 41847
= 1.673x10%kg
B, = -9274x102]T
B, = 5051x167 5T
m 9.1 x 102 kg.
| PTO.



SECTION-I

Q1) Attempt Any Three of the following: [15]

a)  Whatis Gibbs monolayer? Show that it obeys two dimensional ideal gas
law for dilute solutions.

b) Explain the wetting phenomenon using young equation.

c) Describe with a neat sketch, the gravimetric method for the study of gas
adsorption.

d) Derive the expression for energy of adsorption.

e) Discuss the Polamyi theory of multilayer adsorption.

02) Attempt Any Three of the following: [15]

a) Give the comparison between B.E.T. and Harkins - Jura equation.

b) Discuss the adsorption behaviour of porous solids.

c) Discuss briefly the theories of catalysis.

d) Whatis catalyst deactivation. Discuss in brief the causes of deactivation.

e) What are zeolites? Give the structural difference between A, X and Y
types of zeolites.

03) Solve Any Two of the following: [10]

a) The surface tension of ethanol-water mixture follows the equation -

v=72-0.4C + 0.15C?
where C is the ethanol concentration in moles lit™. If the temperature of
measurement is 25°C, calculate the surface excess of ethanol in moles
cm™ for 0.2M solution.

b) A monomolecular film containing 8.2 x 10™g protein per m? gave the
surface tension lowering of 0.036 dyne cm™ at 300K. Calculate the
molecular weight of the protein.

c) The adsorption of butane vapour on 1.85g of catalyst was studied at

[4623]-52

0°C. The data when fitted in BET equation, yielded a linear plot with the
slope of 38.95 x 10~ ml™ and intercept of 1.85 x 107 ml™. The area

02 . .
occupied per molecule of butane is 44.6 A .Determine the specific surface
area of the catalyst.



SECTION-II

04) Attempt Any Three of the following: [15]

a)

Explain the terms: 1) Faradic efficiency, ii) Voltage efficiency iii) Overall
efficiency and iv) Maximum efficiency.

b) Describe the structure of water when a charged ion is present in it.

c) Discuss the electrical double layer theory using Helmholtz model.

d) State the Debye Huckel limiting law and explain the terms involved in it.
How can it be modified for appreciable concentration?

e) Explain the term ionic strength. How does it affect thickness of ionic
atmosphere and the mean activity coefficient of an electrolyte?

05) Attempt Any Three of the following: [15]

a) What are the three methods of ion transport in solution? Derive Fick’s
first law of steady state diffusion.

b) Explain the terms - electrochemical potential, standard electrode potential,
Galvani potential, surface potential and outer potential.

c) Explain the Wagner and Traud mechanism for corrosion of ultrapure
metal.

d)  Write the Butler-Volmer equation explaining the terms involved in it.

e) Derive Einstein relation between the absolute ionic mobility and diffusion
coefficient.

06) Solve Any Two of the following;: [10]

a) Ifthe mobility of the silver ion in aqueous solution at 25°C is 6.5 x 10™*
cm? s™! V7!, Calculate the diffusion coefficient and equivalent conductivity
of the silver ion.

b) Calculate the constants A and B in Debye-Huckel equation for a solvent
with dielectric constant 2.6 at 20°C.

c) The diffusion coefficient of K* and CI~ ion in 0.02M KCI solution at

[4623]-52

20°C was measured as D, . = 1.25x10”° m?s! and D= 0.20x10° m3s™..

Calculate the equivalent conductance of solution.
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)
2
3)
9
)

10.
11.
12,

13..
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[Total No. of Pages : 2
[4623]-53
M.Sc.
PHYSICAL CHEMISTRY

CH - 414 : Biophysical Chemistry and Related Techniques

(O1d) (2008 Pattern) (Semester-I1V) (Optional)

Time : 3 Hours]

Instructions to the candidates:
Answers to the TWO sections should be written in SEPARATE answer books.

ALL questions are COMPULSORY.

[Max. Marks : 80

Figures to the RIGHT SIDE indicate full marks.
Use of logarithmic table, calculator is ALLOWEND.
Neat diagrams must be drawn WHEREVER necessary.

Avogadro Number
Boltzmann Constant

Planck Constant

'Electronic Charge

Lev

Gas Constant’

- Faraday Constant

Speed of light
1 cal
1 amu

Bohr magneton

Nuclear magneton

‘Mass of an electron

Physico - Chemical 'Const'_ants

N = 6.022 x 10®mol™"

k = 1.38x 10" erg K! molecule™!
= 1.38 x 10 J K™ molecule™

h = 6.626x107ergs
= 6.626X 10T s

e = 4.803x10"esu

= 1.602x10°C
= 23.06 k cal mol™!
= 1.602 x 102 erg
= 1.602X 107 J

= 8065.5 cm™!

R = 8314x 10" erg K™ mol”

= 8.314J K~ mol!
= '1.987 cal K™! mol™
F = 96487 C equiv!
c  =2997x10°cms?
= 2997x10*ms!
= 4.184 x 107 erg
= 41847
= 1.673x10%kg
B, = -9274x102]T
B, = 5051x167 5T
m 9.1 x 102 kg.
| PTO.



SECTION-I

Q1) Attempt Any Four of the following;: [20]
a) Explain the Corey-Pauling concept of the structure of proteins.
b)  Write a note on the tests for proteins.
c) Calculate R fora polymer having 260 monomers and 500nm long.
d) Write a note on chaperones and protein folding.
e) Define and explainR__ and R Discuss the randomly coiled polymer
chain.
02) Attempt Any Four of the following: [20]
a) Explain the buffering mechanism of human blood.
b) Discuss the role of reverse osmosis in bio-cells.
c)  Write the role of Caldesmon in Smooth muscle contraction.
d) Derive the Henderson-Hassalbalch equation.
e) Calculate the pH of a 0.4M sodium acetate solution containing 0.14M
acetic acid [pKa = 4.744]
SECTION-II
03) Attempt Any Four of the following;: [20]
a) Explain the significance of Donnan membrane equilibrium.
b) Discuss helixcell transitions.
c) Explain types of electrophoresis.
d) How is the molecular wt of a biopolymer determined by sedimentation
method?
e) Explain the mechanism of conduction of a nerve impulse.
04) Attempt Any Four of the following: [20]
a) Explain oscillatory reactions.
b) Derive the Michaelis-Menton equation.
c) Discuss the mechanism of ion transport through cell membranes.
d) Describe the Fluid mosaic model of cell membrane.
e) Explain the light scattering method to determine molecular wt of a
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[4623]-54
M.Sc.
PHYSICAL CHEMISTRY

CH - 415 : Special Topics in Nuclear Radiation Chemistry

(O1d 2008 Pattern) (Semester-1V)

Time : 3 Hours]

Instructions to the candidates:
Answers to the TWO sections should be written in SEPARATE answer books.

)
2
3)
9
)

10.
11.
12,

13..

ALL questions are COMPULSORY.

[Max. Marks : 80

Figures to the RIGHT SIDE indicate FULL marks.
Use of logarithmic tables, calculator is ALLOWED.
Neat diagrams must be drawn WHEREVER necessary.

Avogadro Number
Boltzmann Constant

Planck Constant

'Electronic Charge

Lev

Gas Constant’

- Faraday Constant

Speed of light
1 cal
1 amu

Bohr magneton

Nuclear magneton

‘Mass of an electron

Physico - Chemical 'Const'_ants

N = 6.022 x 10®mol™"

k = 1.38x 10" erg K! molecule™!
= 1.38 x 10 J K™ molecule™

h = 6.626x107ergs
= 6.626X 10T s

e = 4.803x10"esu

= 1.602x10°C
= 23.06 k cal mol™!
= 1.602 x 102 erg
= 1.602X 107 J

= 8065.5 cm™!

R = 8314x 10" erg K™ mol”

= 8.314J K~ mol!
= '1.987 cal K™! mol™
F = 96487 C equiv!
c  =2997x10°cms?
= 2997x10*ms!
= 4.184 x 107 erg
= 41847
= 1.673x10%kg
B, = -9274x102]T
B, = 5051x167 5T
m 9.1 x 102 kg.
| PTO.



SECTION-I

Q1) Attempt Any Four of the following;: [20]
a) Define in vivo diagnosis. How is it achieved using radioisotypes?
b) Explain the working of a technicium generator.
c) Explain how are Uranium isotopes separated.
d) Discuss the methods of isotope separation.
e) Explain the methods of food separation using radiations.
02) Attempt Any Four of the following: [20]
a)  Write the PP I, PP II, PP III process reactions.
b) Complete
) 7P, 30) > [ L[ =5[]
ii) 124 Xe(n, r) > D E D E D .
c) Explain CNO bicycle.
d) Explain solar neutrino problem.
e) Write an account of radioactive waste management.
SECTION-II
03) Attempt Any Four of the following;: [20]
a) Discuss applications of radiometric titrations.
b) State possible radiolysis reactions for organic compounds.
c) Write a note on radiolysis of ethanol.
d) Explain why thin targets are needed and how are they prepared?
e) Write a note on carriers.
04) Attempt Any Four of the following: [20]
a) Discuss Duncan-Thomas set-up used to study radiometric titrations.
b) Define chain types and chain reactions.
c) Explain competition technique giving examples.
d) Enlistthe applications of radiometric titrations.
e) Discuss the effect of solute concentration on the molecular yields of H,

and H202.
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[4623]-55
M.Sc.-1I (Inorganic Chemistry)
CH -430 : INORGANIC SOLIDSAND
HETEROGENEOUS CATALYSIS
(2008 Pattern) (Semester-1V)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:
1) All questions are compulsory.
2) All questions carry equal marks.
3) Neat diagrams should be drawn whenever necessary.
Q1) Attempt Any Four of the following;: [20]
a)  What are zeolites? Give their classification.

b)  Write a note on P-N compound.

c) Explain the role of promoters, modifiers & poisons on the activity of
heterogeneous catalyst.

d) Explain Fischer-Tropsch synthesis.

e) What are days? Give their types and application as a catalyst.

02) Attempt Any Four of the following: [20]
a) Discuss the effect of pH and SiO,/Al O, ratio on the zeolite synthesis.
b) Explain the use of diborane in hydroboration.
c) Why transition metal acts as a good catalyst? Explain.
d) Explain How MCM-41 is proposed? Comment on their acidic properties.

e) Explain the role of semiconductors as catalyst.

PTO.



03) Answer the following (Any Four): [20]

a) Explain the application of zeolite as shape selective catalyst.

b) Give an account on various post treatments given to the heterogeneous
catalysts.

c) What are the different methods that an employed for the synthesis of
metal nanoparticles.

d) Explain various methods of anchoring / grafting of transition metal
complexes on solid support.

e) Give an account on the surface characterisation methods used for the
characterisation of supported metal catalysts.

04) Write a note on (Any Four): [20]

a) MFI and MEL type zeolites.

b) Silicones.

c) Bimetallic nanoparticles.

d) Catalytic converter.

e) SN compounds.
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M.Sc.-11
INORGANIC CHEMISTRY

CH - 431 : Material Science
(2008 Pattern) (Semester-1V)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicates full marks.
4) Use of logarithmic table and calculator is allowed.
Q1) Attempt Any Four of the following;: [20]
a)  What are biomolecules? Give its classification.
b) What is portland cement? Give its types.
c) What are the different types of magnetism.
d) Discuss the various applications of superconductors.
e) Explain difference between the intrinsic and extrinsic semiconductors.
02) Attempt Any Four of the following: [20]
a)  Whatis asphalt? What are the chemical composition ranges for asphalt?
When is asphat obtained?
b) Explain sol-gel process for cement manufacture.
c) Define superconductivity. Discuss types of superconductors.
d) Explain the types of “Hysteresis loops”.
e) What is deffect? What are different type of deffects.

PTO.



03) Answer the following (Any Four): [20]

a) Calculate number of atoms per unit cell of FCC Fe and net magnetic
moment per Fe atom in crystal (Given: lattice parameters of BCC Fe =
2087 A, saturation magnetisation of BCC Fe = 1700 KA/m?.

b) Calculate what is minimum wavelength absorbed by Ge (Eg = 0.67 ev).

c) Whatis piezoelectricity? Give an example of pieroelectric materials.

d) Derive the expression x= Ti R

e) Distinguish between normal spinel and inverse spinel.

04) Write a short notes on (Any Four): [20]

a) Thermocouple.

b) Photovoltaic effect.

c) Peilter and seeback effect.

d) The kirkendall effect.

e) Glass transition temperature.
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[4623]-57
M.Sc.-11
INORGANIC CHEMISTRY

CH - 445 : Inorganic Applications in Industry, Biotechnology and

Environmental Chemistry
(2008 Pattern) (Semester-1V)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1)  Attempt any two sections from the following.
2)  Both sections should be written in the same answer book.
3)  All questions are compulsory.
4)  Figures to the right indicates full marks.
5)  Neat diagrams must be drawn wherever necessary.
6)  Use of logarithmic table / calculator is allowed.
SECTION-I
Inorganic Applications in Industry
Q1) Attempt Any Three of the following: [15]
a) What is meant by term pigments? Explain the following properties of
Inorganic pigments.
i)  Colour & tints.
i) Pigment size & shape.
i) Resistance to light.
iv) Chemical resistance.
b) Discuss the different processes available for electrodeposition of zinc.
c) Which type of isomerism are seen in Cr & Co complexes of tridentate
azo compounds? Explain any one of them.
d) Explain the microstructure of soft and hard wood.

PTO.



02) Attempt Any Three of the following: [15]

a) Explain, two methods of electroplating of Tin.

b) Explain the production and properties of glass fibers for reinforcing
plastic resin.

c) Give an account of preparation of copper dyes from Ortho-hydroxy
diaryl azocompounds and orthohalogeno-orthohydroxy diaryl azo
compounds.

d) Give an detail production of portland cement.

03) Write notes on (Any Two): [10]
a) Phthalocyanins.
b) Luminous and Fluorescent pigments.

c) Alloy plating.

SECTION-II

Environmental Chemistry

04) Attempt Any Three of the following: [15]

a) What are the maximum contaminant level (MCL) of the safe drinking
water Act?

b) What does tertiary treatment in a sewage treatment plant remove from
the waste stream?

c) What is powerball? Draw a schematic diagram of plant for producing
powerball. How is the hydrogen gas liberated from a powerball.

d) Will geothermal energy ever be major source of energy world wide?
Explain.
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05) Attempt Any Three of the following: [15]

a) What is meant by point and non point sources of pollution? Give an
example of each.

b) Determine pE for waste water that contains 5 x 10 M. S does this
waste water Favour oxidation or reduction? §+2e — 72, pE° =-8.47 .

c) Draw a schematic diagram of a phosphoric acid fuel cell (PAFC). What
reactions are occurring at the cathode and anode? Show overall reaction.

d) List the trace element pollution in natural water with sources, effect and
significance.

Q6) Write short notes on (Any Two): [10]
a) Primary and secondary sludge.
b) Wind power.

c) Electrodialysis.

SECTION-III

Biotechnology

Q7) Answer Any Three: [15]

a) Describe the method of production of Lactic acid.

b) Explain in detail the fermentation route to glycerol. What are the side
products of the reactions?

c) Write a comparitive account on waste water treatment by conventional
and other biotechnological processes.

d) Describe the steps involved in the synthesis of insulin from clone DNA
segment.

e) Name and compare the different methodologies of food production.
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08) Attempt the following (Any Three): [15]
a) What are monoclonal antibodies? How do they work?
b) “Bacteria can act as a source of food”. Justify the statement.

c) Whatis meant by “antibiotics”? Name three groups of antibiotics. Which
are commonly used any give examples of the diseases they can cure.

d) Discuss how biotechnology can contribute to food technology.

e) What is the starting material for making vinegar? Explain the different
steps involved in making vinegar.

Q9) Write short notes on (Any Two): [10]
a) Vaccines.
b) Tissue culture.

c) Gasoholes.
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[4623]-58
M.Sc.-11
ORGANIC CHEMISTRY
CH - 450 : Chemistry of Natural Products

(2008 Pattern) (Semester-1V)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION-I
Q1) Outline the steps in Any Four of the following sequences. Indicate the reagents
used and discuss the mechanism and stereochemistry involved. [16]
o)
. v H
(+) - Estaone — — ;:\65[5
a) o
o
Coome
b) coome > T

(o)

d)
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02) Answer Any Three of the following: [12]
a) Give evidences to establish the following in Hardwickiic acid.
i)  The presence of B-substituted furan ring.
i) Presence and stereochemistry of C-9 methyl group.

b) Give the evidences to establish the relationship between Podophyllotoxin
and Picropodophyllin.

c) How can you determine the position of phenolic-OH group in
hydroxycamptothecin?

d) Give evidences to detect an o, B-unsaturated carbonyl group and a

carboxyl group in compound 1.

Q3) a) Nuciferal A was synthesised from B. [6]
@*\j‘m e,
0 \1‘f<f°:]
T

i)  Suggest the synthesis of B.

\p

i)  Explain the steps in the conversion of B to 4.

b) Complete the following synthesis. [6]
= . LAY 4
@\/CN —_— 43 ooy —> ¢ ——
‘ _ z Pcc i

//MCOOE{: ? ’W .
73 —— AP~ ~"08n

[4623]-58 2



SECTION-II

04) a) Explain the role of SAM in biogenesis. [4]
b) Discuss the biogenesis of [6]
, o, 14
@’Q] fvom Lysine [ 2-c
Y
c) Explain the steps involved in the following biogenetic sequence. [6]
| 0U13
= D / oﬁ' °
H o | ole 27
05) Answer Any Three of the following: [12]

a) Explain the formation of squalene from FPP.

b)  Write all steps in the following conversion.

H —OH
L-wys — A

c) Explain the role of Schiff base formation and Mannich reaction in the

synthesis of alkaloids.

d) Give the steps involved in the conversion of phosphoenol pyruvate to
shikimic acid.

06) a) GPP, NPP and LPP are precursors of monoterpenes. Explain. [6]
e
Ity HO~— oH
b) Ornithine 2-€¢ —> —
Indicate the position of label in each step and final product. [6]
(YY"
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[4623]-60
M.Sc.
ORGANIC CHEMISTRY
CH - 452 : Heterocyclic Chemistry, Chiron Approach and
Medicinal Chemistry
(2008 Pattern) (Semester-1V)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Answers to the two sections should be written in separate answer books.

SECTION-I
01) A) Explainthe following (Any Three): [6]
a) Suggest appropriate reagents for synthesis of 2, 5-dialkyl furan.

b) How do uridine, thymidine and cytidine differ?

c) Pyridine can undergo electrophilic substitution however pyrrole
cannot.

d) Aromaticity of pyrrolizine.
B) Answer the following (Any Three): [9]
a) How will you convert furan to puridozine?

b) Deduce the structure of 1, 3-azoles; which are produced from the
following reactant combinations.

i)  1-chlorobutan-2-one and thiourea
i) thiobenzamide and chloroethanal
i) Thioformamide and ethyl bromoacetate.
c) What factors favour 1H-isoindoles over 2-H-isoindoles?

d) Describe how 5, 6-dihydro-2-pyrone can be utilised to prepare either
2-pyrone, and 3-bromo pyrone and 5-bromo-pyrone.

02) A) Predict the products in Any Four of the following reactions. [8]
a)

Me RN R ?
B, O Me BOH MeOH
RT

PTO.



b) Na. {ﬁ anz ,
oJ Me ~— > ?
(@)

c)

Ph Mg Br 9
Y M Cdppp !
N0
m TolgoChd
2 NaOF,DISO
%om e RT
e) |
MH} @, CDQ,B N
| K0P aq-MeCM
I
Gn
B) Suggest the suitable reagents and reasonable mechanism for Any Two of
the following: [5]
AL >, g bl S
a) Me S e A dg P)’)MO P aq. HOCC);)QOHK
| RT heoat

s “\/\C\/\Cﬂgf/
> /(;\me "‘3_’ /\a><cg 1332 > R

Me
' . 39. KHC,
NO\HCOBg ? 4‘5-05
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Bv |
@? | 7\—— o X
c) l\ 3M/;{3L8r_—"_—)>/\:}(
H H b

NeOQ °

— >

MaOH RT
03) A) Complete the following sequence of reactions Any Two and suggest the
mechanism. [6]

| \?H (:—:tb HCLQ (2 PO Us ?

0 e NOEE T e U e
. N, o 105 °C
' a 2 ?‘
aq9.HU.
ht
| O o
Py et NaBie
b) \Oj@\wo H P
. /“*-Fj 6N H()
_—_3
\o:@j\/‘“rs dioxahe A
C o
Sy Sy Rr
D= e
HGPh, pAtt NH.O AcOK
G, Bl > U ECon Refuux
DME. RT |
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B)

Write short note on Any Two of the followings: [6]
a) Click reaction in synthesis of heterocyclic compounds.

b) Friedldnder synthesis of quinoline.

c) Electrophilic substitution reactions in indoles.

04) a) Explain the stability of a-D-glucopyranose over -D-glucopyranose using
a nomeric effect. (4]
b)  What is the importance of NalO, oxidation in carbohydrate chemistry?
How it is useful in determination of structure of a sugar molecule? [4]
c) D(+)mannose which is a C-2 epimer of D(+)-Glucose undergoes
oxidation with HNO, to produce a dicarboxylic acid. Predict the product,
comment on optical activity of the acid. Write the reaction. [4]
d) Write a note on Hanessian-Hullar reaction. [4]
05) a) Giveretrosynthetic analysis of (S)-epichlorohydrin R,,}/ ey (4]
b)  Write short note on Any One of the following: [4]
i)  Rule of five.
ii)  Transfer of chirality.
c) Write complete synthetic sequence for synthesis of (—)-shikimic acid
from D-arabinose. [4]
06) Answer Any Three of the following: [12]
a) How physical properties and biological activity are related?
b)  Write a brief note on historical developments in drug discovery.
c) Calculate the atom economy for the following reaction.

T % + ag kol [_T°H

d)

Write a note on applications of supramolecular chemistry.
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[4623]-61
M.Sc.-11
ANALYTICAL CHEMISTRY

CH - 481 : Bioanalytical and Forensic Science

(Semester-1V) (2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1)  Answer to the two sections should be written in separate answer books.

2) All questions are compulsory and carry equal marks.

3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic table / non-programmable calculator is allowed.

SECTION-I
Q1) Attempt Any Four of the following;: [20]

a) Describe the tanner method used for estimation of sulphite.

b) Define rancidity. Outline analytical method for estimation of peroride
value.

c) Explain the method used for estimation of Tannin from tea sample using
Lowenthal permangunate Oxidation process.

d) Write short note on organic preservatives used in food.

e) Calculate the percentage of tannin in sample of 5.20g tea. I[f requires 16.0
ml of 0.2M KMnO,.

(Given: mol. wt. of tannic acid = 208).

02) Attempt Any Four of the following: [20]
a) How is total carbohydrate estimated?
b) Describe the method used for estimation of Riboflavin in food samples.

c) Discuss the chemistry of vitamin A with respect to structure, source and
biochemical functions.

d) Write note on “Microneutriants”.

e) Calculate the HMF content of sample of jam. The absorbance in unit
path length was 0.1771.

PTO.



SECTION-II

03) Attempt Any Four of the following: [20]

a)

How heroin is isolated from urine sample? Give detail procedure for
absorption and elution.

b) Outline the procedure for determination of benzodiazapines.
c) State the principle for determination of caftein. Discuss procedure in
detail.
d) How barbiturates are isolated? Explain procedure C in detail.
e) A sample containing barbiturate was analyzed by gas chromatographic
method. It have following observations.
i)  Concentration of known barbiturate = 2.6 pg/ml.
ii) Peak area of drug in sample = 5.2 min.
iii) Peak area for internal standard = 3.6 min.
iv) Peak area for known drug sample = 2.7 min.
v) Peak area for internal standard in reference barbiturate solution =
6.9 min.
Calculate concentration of barbiturate in given sample.
04) Attempt Any Four of the following;: [20]
a) Define the terms:
i)  Opium i) Manufacture
iii) Dutiable goods iv) Addict
b) Explain the rules under narcotic and Psychotropic substances related to
cultivation of opium poppy and production of poppy straw.
c) Give the rules related to export of medicinal and toilet preparation
containing alcohol.
d) Giveaprocess for obtaining rectified spirit from non-bonded manufactory.
e) Write note on “bonded manufactory”.
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[4623]-62 [Total No. of Pages :3

M.Sc. -I1
ANALYTICALCHEMISTRY

CH -490: Analytical Spectroscopy
(2008 Pattern) (Semester - IV)

Time : 3 Hours] [Max. Marks :80
Instructions to the candidates:
1)  Answers to the two sections should be written in separate answer books.
2) All questions are compulsory and carry equal marks.
3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic table/non programmable calculator is allowed.

SECTION -1

Q1) Attempt any four of the following: [20]

a) State and explain the limiting law in visible spectroscopy. Give its
instrumental cause for deviation from limiting law.

b) What are monochromators? Explain with suitable diagram the working
of prism.

c) Whatare filters? Distinguish between absorptive and interference filters.
Give it’s limitations.

d) Calculate the molar extinction coefficient of 1 x10™ M chromophore
solution, shows 50% transmittance in a 0.5 cm cell at a certain wavelength.

e) The accelerating potential in a X-ray tube was 25.0 kV. Calculate the
short wavelength cutoff of the lamp.

[Given: Planck constant = 6.625 x 1074, Js,
Velocity of light =3 x 10* m/s &

Charge of electron = 1.602 x 107" C]

PT.O.



02) Attempt any four of the following: [20]

a) Explain the principle of chemiluminescence. Describe it’s analytical
applications.

b) Enlist the diffraction methods of crystal analysis. Describe Bragg’s method
of crystal analysis.

c) Whatis meant by ESCA satellite peaks? Explain the mechanism of ESCA
satellite peak for neon.

d) State and explain principle of UV photoelectron spectroscopy. Why UV
photoelectron spectroscopy is not used to study inner shell orbitals.

e) Calculatethe 1’S’ electron binding energy of Nitrogen atom in tetramethyl
ammonium ion from the incident X-ray photon that was used to create
innershell vacency had a wavelength of 950 pm. The work function of
spectrometer was 7.12 eV and the kinetic energy of measured electron
was 898.6 eV. [Given h =6.625 x 107 ]s]

SECTION -11
03) Attempt any four of the following: [20]

a) What is meant by Larmor precission? Explain the principle of NMR
spectroscopy based on classical theory.

b)  Whatis meant by relaxation? Explain spin-spin and spin-lattice relaxations.

c) Write a critical note on 2-D NMR spectroscopy.

d) A proton appears at sextet at d =4.2 ppm and J = 8Hz. Calculate the line
position for each line of the multiplet in Hz, if instrument frequency is
300 MHz.

e) Inthe NMR spectrum of “N with I = 1, how many spectral lines will be

observed? Calculate the frequency required for the NMR lines at an
external magnetic field of 1.4 T.

[Given: g_=0.403, = 5.05 x 102 JT-']
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04) Attempt any four of the following: [20]

a)

Give the significance of the following terms & expression in epr
spectroscopy

hv=g¢g u, B,
Define and explain hyperfine splitting in EPR.
Explain with the help of example the use of spin-label technique in EPR.
With neat labelled diagram explain scanning electron Microscope.

If a resonance was observed for an unpaired electron at a magnetic flux
density 0.35 T. Calculate the resonance frequency of ESR line.

[Given g, =2.0023, h=6.625 x 107* Js]
B, = Bohr’s Magneton = 9.275 x 10 J T"!

EEE
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[4623]-63 [Total No. of Pages :3

M.Sec. 11
ANALYTICALCHEMISTRY
CH -491:Polymer Technology
(2008 Pattern) (Semester - IV)

Time : 3 Hours] [Max. Marks :80
Instructions to the candidates:

1) All questions are compulsory and carry equal marks.

2) Answers to the two sections should be written in separate answer books.

SECTION -1
Q1) Attempt any four of the following: [20]
a) Differentiate between chain-growth and step-growth polymerisation.
b) Give salient features of emulsion polymerisation.
c) Discuss the kinetics of cationic polymerisation.
d) Give the method of preparation and uses of the following polymers
i)  Teflon
i)  Polyurethane
e) Explain vulcanisation process in elastomers.
02) Attempt any four of the following: [20]
a) Explain mechanism of anionic polymerisation.
b) Define and explain the following terms with suitable examples
i)  initiator
ii)  inhibitors

c) Write a note on photodegradation of polymers.

PT.O.



d) Explainring-opening polymerisation.
e) Complete the following polymeric reactions.

) 27 By Maoy g

Co ' =~
/\1/7/L
i W(;;ZQ — c"v-J —  MYhowy s g
]
cCM 0
v N~ (1 —— C I/ h on
i) Z? L Sudphon ab N
Lol
.\ N~ C .
iv) 7, —— C) —_ A Mgo
= é -/W —1— 1—6 /C "/;\ —l——f——:{é 9
H No .
,CH 3
V) WCV'—'C:C»-/———U—/W ') 03 ) y
=4 ) :
! %_ O
SECTION -11
03) Attempt any four of the following: [20]

a) Explain the terms:

i) Haze

i)  Fillers

i) Resistivity

iv) Colorants

v)  Vapour permeability
b) Explain the term Sol-gel and gelation. Give a brief account of aqueous

chemistry of metal oxide.
c) Describe the experimental method of viscosity measurement to determine

the molecular weight of the polymer.
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d)

Explain the terms:
i)  Impact test

ii) Tear and abrasion resistance

e) Solve the following:

i) Find the molecular weight of polymer whose degree of
polymerisation is 980. (Polymer given is polystyrene)

ii) Determine percentage elongation of a 30 cm polymethyl
methacrylate which shows change in length of 3.6 mm when
subjected to a tensile stress.

04) Attempt any four of the following: [20]

a) Define the term polymer processing. Write an account of injection
moulding.

b) Describe with a neat diagram, the dry spinning process.

c) Give an account of electrical properties of polymeric materials.

d) Enlist different polymer processing techniques.Explain the calendering
process with a neat diagram.

e) Calculate M_,M_, for a polydispersed polymer composed of the

[4623]-63

following mixture of fractions (mass% and Mol.wt: of each of the
fraction) are given below

Mass % 20 30 50
Mol.wt. 50,000 1,00,000  2,00,000
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P1967 [Total No. of Pages : 2
[4624] - 101
M.Sc. (Semester - I)
BIOCHEMISTRY
BCH - 170 : Biomolecules
(Credit System) (2013 Pattern)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Question nos. 4 and 8 are compulsory. Out of the remaining attempt 2 questions
Jrom section I and 2 questions from section I1.

2) Answers to the two sections should be written in separate answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

SECTION -1
Q1) Answer the following:
a) Write a note on amphipathic Lipids. [3]
b) Explain the reaction of osazone formation of sugars. [3]
c) Discuss the structure and function of lipoproteins. [4]
02) Answer the following:
a) What are deoxy sugars? Give an examples. [2]

b) Give the structure and function of Triacylglycerol and Glycogen. [3]

c) Discuss the structure, Biochemical functions & deficiency of
Vitamin D. [S]

03) Answer the following:

a) Draw the basic structure of phospholipid. [2]
b) Write a note on lipid bilayer with suitable diagram [4]
¢) Give the classification of fatty acids with suitable examples. [4]
Q4) Answer any one of the following: [5]

a) Elaborate on the various classes of carbohydrates & their features.

b) Explain the significance of storage ligid in our dody.

PTO.



SECTION - 11

05) Answer the following:
a) Write a note on o-helix.
b) Write a note on conjugated proteins. Give examples.

c) Describe the super secondary structure of proteins.

06) Answer the following:
a) What is peptide bond?
b) Describe the sangers method of protein sequencing.

c) Describe the Tertiary structure of proteins.

Q7) Answer the following:
a) Give structure of any two aromatic amino acids.
b) Write a note on Ramachandran plot.

c) Elaborate on the biological functions of proteins.

08) Answer any one of the following:
a) Peptide bond is rigid and planer. Justify.

b) Classify amino acids on the basis of their ‘R’ groups.

GCC
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Total No. of Questions : 6] SEAT No. :

P1954 [Total No. of Pages : 2
[4624] - 11
M.Sc. (Semester - I)
BIOCHEMISTRY
BCH-170 : BIOMOLECULES
(2008 & 2010 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1)  Answers to both sections should be written on separate answer sheets.
2) All questions are compulsory.

3) Figures to the right indicate full marks.

SECTION -1

Q1) Answer any five of the following : [15]
a)  Write in short about ionization properties of water.

b) Give structure of a heterodisaccharide, a steriod and an unsaturated fatty
acid.

c) Write note on linkage that are seen in macromolecules.
d) Differentiate between lodine number and Saponification number.
e) Whatis HDL/LDL ratio? Give its significance.

f)  What are anomers and epimers? Give examples.

02) Answer any three of the following : [15]
a) Tabulate the coenzymes of vitamin B-complex and their metabolic role.

b) Explain the reactions that lead to the formation of various sugar acids
and their significance.

c) Discussthe chemical unity in diverse living organisms.

d) Discuss various classes of lipids and their features.

PTO.



03) Write note on any two of following : [10]
a) Derived sugars.
b) Ascorbic acid and its deficiency.

c) Lipoproteins.

SECTION - 11

04) Answer any five of following : [15]
a)  What are prosthetic groups? Give their biological role.
b) Give the significance of Ramchandran plot.
c) Differentiate between simple and conjugated proteins.

d) Explain the reactions of aminoacids with Ninhydrin and Sanger’s reagents
and their significance.

e) Give the features of peptide bond.

f)  Give the cleavage site of enzymes in pratialysis reaction.

05) Answer any three of following : [15]
a) Interpret features of titration curve of Glycine.
b) Discuss biochemical functions of proteins.
c) Elaborate steps involved in determination of primary structure of proteins.

d) Discuss steps involved in in-vitro synthesis of oligopeptides using a
resin.

Q6) Write note on any two of following : [10]
a)  Structure of hemoglobin.
b) Protein denaturation.

c) Secondary structures of protein.
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Total No. of Questions : 8] SEAT No. :

P1970 [Total No. of Pages : 2
[4624] - 201
M.Sc. (Semester - II)
BIOCHEMISTRY
BCH-270 : Bioenergetics and Metabolism

(2013 Pattern) (Credit System)
Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Answers to both the sections should be written on separate answer sheets.
2) Question no. 4 and 8 are compulsory.
3) Attempt any two questions from Q.1 to Q.3 and any two from Q.5 to Q.7.
4) Figures to the right side indicate full marks.

SECTION -1

Q1) Answer the following :
a) Show the steps involved in synthesis of triacylglycerol. [3]
b) How is cholesterol synthesis regulated by allosteric mechanism. [3]
c) Give the structure and significance of ATP. [4]

02) Answer the following :
a) Define ketogenesis. [2]
b) What are ketone bodies? How are they formed? (4]
c) Explain in detail the mechanism of oxidative phosphorylation.  [4]

03) Attempt the following :

a) What is pasteur effect? [2]
b) What is glycogenolysis? Name the key enzymes & their role in the
pathway. [3]

c) Elucidate the glycolysis pathway and its significance in detail. [S]

Q4) Answer any one of the following : [S]

a) Write a note on enzymer and coenzymer involved in the conversion of
pyruvate to acetyl CoA.

b) Explain the B-oxidation of an unsaturated fatty acid.

P.T.O.



SECTION - 11

05) Answer the following :

a) What are polyaminer? Give their significance. [3]
b) Elucidate glutathione biosynthesis. [3]
c)  Write note on transaminases. (4]

06) Answer the following :

a) What is the significance of adenosine deaminase. [2]
b) Give the significance of tetrahydrofolate in one carbon transfer reaction.
[3]
c) Discuss the formation of succinyl CoA from Methionine. [5]
Q7) Attempt the following :
a)  What is Gouty arthritis? [2]
b) Write note on biosynthesis of methionine. [4]

c) Discuss the steps involved in urea cycle and give its significance. [4]

08) Answer any one of the following : [S]
a) Explain the precursor functions of amino acids.

b) Explain pyrimidine biosynthesis by denovo pathway.
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Total No. of Questions : 8] SEAT No. :

P1971 [Total No. of Pages : 2

[4624] - 202
M.Sc. (Semester - II)
BIOCHEMISTRY
BCH-271 : Techniques in Characterization of Biomolecules

(Credit System) (2013 Pattern)
Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Answers to both the sections should be written on separate answer sheets.
2) Question no. 4 and 8 are compulsory.
3) Attempt any two questions from Q.1 to Q.3 and any two from Q.5 to Q.7.
4) Figures to the right side indicate full marks.

SECTION -1
Biophysical Methods

Q1) Answer the following :

a) Give the significance of sedimentation coefficient. [2]
b) Describe the use of X-ray diffraction techniques. (4]
c) Distinguish between boundary and band sedimentation [4]

02) Attempt the following :

a) Explain the principle of Ostwald capillary viscometer. Give its

application in Biochemistry. [3]
b) Describe the Meselson-Stahl experiment demonstration by density
gradient centrifugation. [3]
c) Explain stripping film method of autoradiography. [4]

03) Answer the following :
a) Enlist the factors affecting sedimentation velocity. [2]

b) Explain why liquid scientillation counter is more efficient than GM
counter? [3]

c) Draw a net diagram of atomic absorption spectrometer. Describe the
theory of in brief. [5]

P.T.O.



04) Attempt any one of the following

a) Define and give applications of partial specific volume. [S]
b) What are the applications of liquid scintillation counter? [S]
SECTION - II

Structure Determination of Biomolecules

05) Answer the following :

a) Enlist the applications of infrared spectroscopy. [2]

b) Describe the special uses of fluorescence in biology and biochemistry.

[4]

c¢) “Electronic response is proportional to biological response of analyte.”
Discuss this statement with reference to MM graph. [4]

06) Attempt the following

a) Write any one application of MALDI-TOP-MS in brief. [3]

b) Explain the theory of fluorescence. [3]

c) What is LC-MS? Explain the mobile phases used in LC-MS. [4]

07) Answer the following

a) Give any one applications of NMR in the study of polynucleotide
structure. [2]

b) Describe the advantages of atmospheric pressure photoionization. [3]

c¢) What are the components of MALDI-TOF-MS. Write the function of
any four components in brief? [S]

08) Attempt any one the following

a) Describe briefly the theory of NMR spectrometry. What information
can be obtained from NMR absorption peaks? [S]

b) Explain any one application of ORD or CD. [S]
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[4624]-202 2



Total No. of Questions : 8] SEAT No. :
P1972

[Total No. of Pages : 3
[4624] - 203
M.Sc. (Semester - II)
BIOCHEMISTRY (Credit System)

BCH : 272 - Biostatistics, Computer and Bioinformatics

(2013 Pattern)
Time : 3 Hours] [Maximum Marks : 50
Instructions to the candidates:
1)  Answer to both the sections should be written on separate answer sheets.
2)  Question No. 4 and 8 are compulsory.
3) Attempt any two questions from QI to Q3 and any two from Q 5to Q 7.
4) Figures to the right indicate full marks.
5) Supplementary will be provided for checking P - values.
6) Graph papers will be provided.
SECTION -1
Q1) Answer the following :
a) Represent the following data graphically. [3]
i)  Histogram
i)  Frequency polygon
i) Histogram and Frequency polygon
Plant height (cms) | 0-6 | 6-12 | 12-18|18-2424-30|30-36 | 36-42 | 42-48 |48-54
Numberofplants | 3 | 12 | 42 | 51 [ 56 | & | 35 | 15| 6
b) Calculate the mode from the following data recorded on the erectoid
mutants in barley : [3]
Number of mutants | 7 | 8 [ 9 | 1011|1213 [14|15[ 16[17 |18
No. of plants 47152 (56| 60[63|164|65|50|52| 41|57 |64
(Note : Use grouping table method and draw analysis table)
c) The data recorded on 100 - seed weight (gms.) of a greengram variety

(PS - 16) are given below. [4]
100-seed weight (gms.) = 3.1, 3.2, 3.4, 3.5, 3.6, 3.8, 4.0, 4.0,4.0, 4.1,

Calculate (i) mean (ii) variance (iii) standard deviation (iv) coefficient of
variation.

PTO.



02) Answer the following

a) Datarecorded on the number of mites per leaf are given in the following

table. Calculate the arithmatic mean. [2]

No. of mitesperleaf (O [ 1 |2 | 3 | 4| 5 [6 |7 | 8

No. of leaves 35 |15 12012519 |17 |3 (4 |7
b) What is the probability of getting 0, 1, 2, 3 and 4 heads when a coin is
tossed four times? [3]

(Note : calculate using Binomial expansion formula)

c) Data recorded on the primary and the secondary branches of a pulse
variety are given below. [5]

No. of primary branches (10| 8 [10{ 9 |10[10| 9 (11|13 |9
No. of secondary branches|11 |16 |18 |19 16 |11 |17 18|25 |19

Calculate correlation coefficient, regression coefficient (b), and test their
level of significance by  test.

03) Answer the following :

a) From the following data, compute the values of coefficient of variation.
Compare the two series for the data consistency. [2]

Series A : x=34.6,s=14.0
Seriesb : x=27.1,s=8.0

b) The following results obtained in a dihybrid cross, involving shape of
the seeds and the colour of the pods.

Round/yellow = 317, Round/green = 109, Wrinkled/yellow = 102,
Wrinkled/green =32.

If the dihybrid ratio is 9 : 3 : 3 : 1, the plants should have been : 315
round/yellow, 105 round/green, 105 wrinkled/yellow and 35 wrinkled/

green. Calculate the chi - square value. [4]

c) Differentiate between population and sample. Also explain random
sampling method. [4]

04) Answer any one of the following : [5]

a) Data recorded on pod length (cms) in two varieties of blackgram are
given below. Does the pod length of variety 1 significantly differ from
variety 27

Variety 1 | 5.0 ({4952 |54(6.0|6.1|58(5.7]6.4]6.3

Variety2 | 6.2 (6.4 ]6.0(7.0165(59]|64]62|6.8 6.7
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b) Calculate arithematic mean from the following data by both the
methods :

Plant height (cms)| 0-10 | 10-20| 20-30| 30-40| 40-50 | 50-60
No. of varieties 10 25 30 40 15 20

SECTION - 11
05) Answer the following :

a) What is pair wise sequence alignment? Write the significance of pair

wise sequence alignment. [3]
b) What are specialized database? Explain with example. [3]
c) Write a note on Expressed Sequence Tages database at NCBI. (4]

06) Answer the following :
a) WhatisE - value? Write its significance in BLAST analysis. [2]

b) Write a note on GenBank flat file. [3]

c) Discuss with example what are primary and secondary databases are[5]

Q7) Answer the following :

a) Explain the concept of Point Accepted Mutations. [2]

b) What is Entrez? Describe why Entrez is most powerful tool to retrieve

the biological data. [4]

c) Explain different components of Uniprot. Write an account on Swiss -
Prot database. (4]

08) Answer any one of the following : [5]

a)  What are the merits of multiple sequence alignment (MSA) over the pair
wise sequence alignment? Explain the usefulness of Clustal W in MSA.

b) You are provided with two DNA sequences:
Seql : GCTGAGCTGG
Seq2 : GCAGACCTGG

Perform pair wise alignment using dot matrix method to qualitatively
show the similarity between these sequences.
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Total No. of Questions : 8] SEAT No. :

P1973 [Total No. of Pages : 2
[4624] - 204
M.Sc. (Semester - II)
BIOCHEMISTRY
BCH-273 : Membrane Biochemistry and Genetics

(Credit System) (2013 Pattern)
Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:
1) Answers to both the sections should be written on separate answer sheets.
2) Question no. 4 and 8 are compulsory.
3) Attempt any two questions from Q.1 to Q.3 and any two from Q.5 to Q.7.
4) Figures to the right side indicate full marks.

SECTION -1
Membrane Biochemistry

Q1) Answer the following :

a) Discuss in detail the membrane phospholipids. [3]
b) Describe the various models proposed to affirm the membrane structure.
[4]
c) Differentiate between transverse and lateral diffusion. [3]
02) Answer the following :
a) Explain conophors. [2]
b) Write about valinocycin and grancicidin. [4]
¢) How antimicrobial agents and liposomes reach their targets. Explain.
[4]
03) a) What is lateral diffusion of lipid moleculs? [2]
b) Elucidate the working of sodium-potasium ATPase. [4]

c) Explain with one example each voltage gates and ligand ion channels.

[4]

P.T.O.



Q4) Answer any one of the following : [S]
a) Depict the winds of ATP powered pumps with one example each.
b) Elaborate on various models used to explain membrane structure.

SECTION - II
Genetics
05) Answer the following :
a) What is genotype and phenotype. [2]

b) Elaborate on messelson and shaft experiment and its interpretation.[4]

c) Elaborate on specialized transduction. How does it differ from
generalized transduction. (4]

06) Answer the following :

a) Give Mendel’s principle of law of segregation. [2]
b) Give the features of genetic code. [5]
c) What are auxotroph, prototroph and conditional reactants. [3]

Q7) Answer the following :
a) Discuss the structure of A, B and Z form of DNA. [3]
b) Write a note on complementation test. [3]
c) Write the different types of mutation and how it can be repaired. [4]

08) Answer any one of the following : [5]
a)  Discuss the experimental evidence that proved DNA as genetic material.
b) Elaborate on bacterial conjugation.
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Total No. of Questions : 6] SEAT No. :

P1957 [Total No. of Pages : 2
[4624] - 21
M.Sc. (Semester - II)
BIOCHEMISTRY
BCH - 270 : Bioenergetics and Metabolism
(2010 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1)  Answers to both the sections should be written on separate answer sheets.
2) All questions are compulsory.

3) Figures to the right indicate full marks.

SECTION -1

Q1) Answer any five of the following : [15]
a) Give the principle of chemlosmotic hypothesis.
b)  Write note on amphibolic nature of TCA cycle.
c) Give the energetics of Glycolysis.

d) Write note on enzymes and coenzymes involved in pyruvate to Acetyl
CoA conversion.

e) What is role of Carnitine in Fatty acid oxidation.

f)  Write note on importance of TCA cycle.

02) Answer any three of the following : [15]
a) Discuss the process of oxidative phosphorylation.
b) Explain B-oxidation of stearic acid with energetics.
c¢) Explain phospholipid biosynthesis.
d) Explain cyclic and non-cyclic photophosphorylation.

PTO.



(Q3) Write note on any two of following : [10]
a)  Glucuronic acid pathway.
b) ETC in mitochondria.

c¢) Respiratory chain in Mitochondria.

SECTION - 11

04) Answer any five of the following : [15]
a) What is the fate of Glycine in mammal.
b) How purines are degraded?
c¢) What is Gouty arthritis?
d) Describe fate of amino group of amino acids.
e) What are cause of Alkaptonuria?

f)  Write note on rubonucleotide reductase.

05) Answer any three of the following : [15]
a) Discuss the regulation of Urea cycle.
b) Explain role of PRPP in Purine Nucleotide synthesis.
c) Discuss the formation of aromatic amino acids.

d) Explain the pathway of tryptophan degradation.

(Q6) Write note on any two of the following : [10]
a) Gamma Glutamyl cycle.
b) Glutathione biosynthesis.

c) Purine degradation.
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Total No. of Questions : 4] SEAT No. :

P1958 [Total No. of Pages : 2
[4624] - 22
M.Sc. (Semester - IT)
BIOCHEMISTRY
BCH - 271 : Techniques for Characterization of Biomolecules
(2010 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

)

All questions are compulsory.

2) Figures to the right side indicate full marks.

Q1) Answer any four of the following : [20]
a) Differentiate between preparative & analytical ultracentrifuges.
b) Which staper are required for measurement of the concentration
distribution in an analytical cell?
c) What are the basic components of biosensor? Describe their functions
in detail.
d) Define viscosity. Discuss in detail measurement of viscosity by any
one type of viscometer.
e) Write a note on immunosensor.
02) Attempt any four of the following : [20]
a) How will you come to conclusion whether E.coli. DNA is linear or
circular by viscosity analysis?
b) Whatis meant by quenching? Explain different factors that are involved
in quenching?
c¢)  Which cell is used for measurement of the concentration distribution?
Explain its working principle.
d) How will you measure viscosity by Zimm Crother’s viscometer.
e) What is autoradiography? Explain its principle & applications.

PTO.



03) Answer any two of the following : [20]

a) Explain the phenomenon & instrumentation of fluorescence.
b)  Which transducer system is suitable for development of urea biosensor?
Explain the basic principle & sensitivity of biosensor.
c) Describe the principle & working of ESR.
Q4) Write short notes (Attempt any four) [20]
a) Chemical shift.
b) Principle of ORD & CD.
c¢) Glucose biosensor.
d) Electron spray assisted ionization.
e) MALDI - TOP - MS.

[4624]-22
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Total No. of Questions : 6] SEAT No. :

P1959 [Total No. of Pages : 2
[4624] - 23
M.Sc. (Semester - II)
BIOCHEMISTRY
BCH - 273 : Membrane Biochemistry and Genetics
(2010 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instruction to the candidates:
1) Answers to both the sections should be written on separate answer sheets.
2) All questions are compulsory.
3) Figures to the right indicate full marks.

SECTION -1
(Membrane Biochemistry)

Q1) Answer any three of the following : [15]
a)  Write the structure and function of sodium channel.
b) What are Nuclear pors? Give their significance.
c¢) What are Ionophores? List their types with examples.

d) What is carrier type transport antibiotic.

02) Answer any three of the following : [15]
a) What are the types and properties of membrane lipids.
b)  Write the role of proton gradient in energy generation.
c) Differentiate between Exo and Endocylosis.

d) What is carrier type transport antibiotic.

03) Write note on any two of the following : [10]
a) Symport and Antiport.
b) Nuclear pore.

c) Calcium ATPase activity.

PTO.



SECTION - 11

Genetics

04) Answer any three of the following : [15]
a) Compare the structure of A, B and Z forms of DNA.
b) How the mutants are isolated? Give its significance.
c) Explain Nearest neighbour analysis

d) Diagrammatically explain bacterial conjugation.

05) Answer any three of the following : [15]
a) Write a note on clover leaf structure of tRNA.
b) Explain complementation test and give its application.
c) Explain control of lactose operon.

d) Write a note on Hershey and chase experiment and its interpretation.
(Q6) Write note on any two of the following : [10]
a) Genetic code.

b) DNA repair.

¢) Hemoglobins.
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Total No. of Questions : 6] SEAT No. :

P1974

Time : 3 Hours]

[Total No. of Pages : 2

[4624] - 301
M.Sc. (Semester - III)
BIOCHEMISTRY
BCH-370 : Molecular Biology
(2013 Pattern) (Credit System)

Instructions to the candidates:

1)
2)
3)
4)

Neat diagrams must be drawn wherever necessary.
Figures to the right side indicate full marks.

Solve any three questions from QI to Q4.

Question 5 and 6 are compulsory.

Q1) Answer the following :

a)
b)
c)
d)

What are Okazaki fragments?

Explain SOS repair system.

What is transposition?

Why are t-RNAs called as adaptor molecule.

02) Answer the following :

a)
b)

c)

Explain Holliday junction model.
Explain steps involved in charging of t-RNA.

Write note on Composite & non-composite transposons.

03) Answer the following :

a)
b)

C)

Explain nucleotide excision repair mechanism.
Explain Signal hypothesis for protein targeting.
What is alternative splicing?

04) Answer the following :

a)
b)
c)
d)

Give the role of topoisomerase in DNA replication.
What role glycosylation plays in protein targeting.
What are spliceosome?

What is RNA editing?

[Max. Marks :50

[2]
[3]
[2]
[3]

[3]
[3]
[4]

[3]
[3]
[4]

[2]
[3]
[2]
[3]
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05) Attempt any two :

a) Describe two mechanisms by which genetic elements are able to move
from one site to the other in the genome? [5]

b) How does methylation of DNA affect gene expression? How is related
to histone acetylation or methylation? [S]

c) How does mRNA differ functionally in eukaryotes & prokaryotes.[5]

06) Attempt any two :

a) Explain the need for post transcriptional modifications. [S]
b) Explain chromatin remodeling. [S]
c¢) Explain the mitochondrial transportation of protein. [S]
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Total No. of Questions : 4] SEAT No. :

P1960 [Total No. of Pages : 2
[4624] - 31
M.Sc. (Semester - I1I)
BIOCHEMISTRY
BCH - 370 : Molecular Biology
(2008 and 2010 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.

Q1) Answer any four of the following : [20]

a) Many times you cannot correlate the sequence of DNA and actual
sequences of aminoacids in a given peptide. Explain why?

b) Give the importance of initiation factors (IF1, IF2, IF3) in translation
in E.coli.

c¢) What will happen if E.coli are exposed to mild UV radiation? Give
biochemical reactions taking place during such exposures.

d) Explain the importance of GTP in translation in E.coli.

e) Give the importance of 30s and 50s subunit of Ribosome in E.coli
translation.

02) Attempt any two : [20]
a) Discuss the post transcriptional modification of mRNA.

b) What is promoter? Describe promoters present in the gene that are
transcribed by RNA polymerase |

c) What is protein targeting? Explain the pathways of protein targeting to
mitochondria, lysosomes and Chloroplast.

PTO.



03) Answer any two of following : [20]

a)  Write note on SOS response.

b)  With the help of labelled diagram describe various active sites present
on ribosome that play important roles during protein synthesis.

c) Differentiate between DNA polymerase I, II and III with respect to
their catalytic activity, subunit structure and abundance in the cell.

(Q4) Write short note on (any four) : [20]

a) Distinguish between prokaryotic and eukaryotic chromosome.

b) Okazaki fragments.

c) Holiday structure.

d) Clower leaf structure of t. RNA.

e) Histone protein.
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Total No. of Questions : 6] SEAT No. :

P1964 [Total No. of Pages : 2
[4624] - 41
M.Sc. (Semester -1V)
BIOCHEMISTRY

BCH - 470 : Biochemical Endocrinology and Plant Biochemistry
(2012 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Answers to the two sections should be written in separate answer book.

2) All questions are compulsory.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

SECTION -1
Biochemical Endocrinology

Q1) Answer any three of the following: [15]

a) Describe the metabolic conversions that are required to produce the
active form of parathyroid hormone.

b) What hormone functions to stimulate uterine contraction and also the
release of milk from the mammary glands? What is the advantage of
having a single hormone for both of these functions?

c) Justify the assertion that G.H. and prolactin are members of the same
“family” of pituitary hormones.

d) Hypothalamic hormones are an important link between the nervous
and endocrine systems. Explain

02) Answer any three of the following : [15]
a) Discuss the steps involved in the biosynthesis of mineralocorticoids.

b)  What are the general effects caused by thyroxine (T4), tritodothyronine
(T3) in the body?

c) Write a note on “hormonal interrelationship” Explain with
physiological response of target cells.

d) Elaborate on mode of action of steroid hormones in regulation of gene
expression.

PTO.



03) Write note on any two of the following : [10]
a) Explain the mode of action of cAMP as second messenger.

b) Discuss the role of Insulin and Glucagon in regulation of blood sugar
level.

c) Explain the structural features of insulin during its synthesis.

SECTION - 11
Plant Biochemistry

Q4) Answer any three of the following: [15]

a) What are secondary metabolites? Elaborate on their various functions
giving examples.

b) Write a detailed note on various physiological roles of cytokinins.
c) Elucidate the C4 pathway of carbon fixation. Describe its significance.

d) What are the events taking place during Fruit ripening?

05) Answer any three of the following : [15]
a) Discuss in detail plant to plant signaling.
b) Explain how plants counter drought stress.
c) Describe in detail the phenomenon of allelopathy.

d) Cyclic electron flow through Photosystem I.
(06) Write note on any two of the following : [10]
a) Abscisic Acid.

b) Systemic acquired resistance.

¢) Seed Germination.

GCCC
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Total No. of Questions : 6] SEAT No. :
P1965 [Total No. of Pages : 2
[4624] - 42
M.Sc. (Semester -1V)
BIOCHEMISTRY

BCH - 471 : Fermentation Technology and Food Technology
(2010 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Answers to the two sections should be written on separate answer sheets.
2) All questions are compulsory.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right side indicate full marks.

SECTION -1

Fermentation Technology

Q1) Answer any three of the following: [15]
a) What is meant by fed batch culture?
b) What are the different methods of enzyme immobilization?
c)  What are different techniques used for product recovery?
d) How will you proceed for isolation of resistant mutants?

e) Differentiate between continuous sterilization and batch sterilization.

02) Answer any three of the following : [15]
a) Effect of pH control on fermentation.
b) Methods for drying product.
c) Development of stains for new product.
d) Waste water treatment.

e) Importance of inoculums development process.

PTO.



03) Answer any two of the following : [10]
a)  Write note on design of fermenter.
b) Improvement of industrially important strain. Explain.

c) What will be the strategy for production of secondary metabolite.

SECTION - 11

Food Technology

04) Answer any three of the following: [15]
a) Explain the various techniques in food analysis.
b) What are the various types of artifical sweetners? Give their feature.
c) Justify the need for monitoring food quality.

d) List out different types of food colors and their uses.

05) Answer any three of the following : [15]
a) Discuss the role of enzymes in fruit juice technology.
b) Classify food based on plant and animal origin.
c¢) Discuss the principle of food preservation.

d) Write note on single cell protein and its significance.

06) Write note on any two of the following : [10]
a) Genetically modified food.
b) Analysis of food toxins.

c) Primary feed stock.

GCC
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Total No. of Questions : 4] SEAT No. :

P1966 [Total No. of Pages : 2
[4624] - 43
M.Sc. (Semester -1V)
BIOCHEMISTRY
BCH - 472 : Genetic Engineering
(2008 and 2010 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

)

All questions are compulsory.

2) Figures to the right hand side indicate full marks.

Q1) Answer any four of the following : [20]

a)

Define vector. Briefly describe the various kinds of vectors for cloning
in E.coli.

b) Explain the various methods to identify the clones having recombinant
DNAs.

c) Describe the construction of C-DNA Library.

d) Discuss in detail the role of different enzymes used in genetic engineering.

e) What are transgenic animals? Explain the various approaches in
transfection.

02) Answer any four of the following : [20]

a) What is invitro mutagenesis? Explain the single primer extention
method.

b) Discuss various types of microarray and its application.

c) Discuss the mechanism of RNA interference.

d) Explain the Maxam - Gilbert method of DNA sequencing.

e) What is PCR? Give its types.

PTO.



03) Answer any four of the following : [20]

a) Explain the strategy to develop herbicide resistant crop.
b) What is genomic library? Explain construction of cDNA library.
c)  What are A phage vectors? Give its importance.
d) Describe in detail southern blotting.
e) Write a note on colony hybridization.
(Q4) Write note on any four of the following : [20]
a YAC.
b) pBR 322.
c) Blue - white screening.
d) Northern blotting.
e) DDGE.

[4624]-43
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Total No. of Questions : 6] SEAT No. :

P1537

[4625]-301 [Total No. of Pages :4

M.Sc.
DRUG CHEMISTRY
CHD-361: Chemistry of Heterocycles and Drug synthesis
(2013 Pattern) ( Credit & Semester-I1I)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1)  All questions are compulsory.

2)  Figures to the right indicate full marks.

3)  Answers to the two sections should be written in separate answer books.

SECTION-I
Q1) Explain any four of the following: [8]

a)  2- Chloro pyridine can be converted easily into 2-methoxy pyridine using
NaOMe/MeOH, but under similar conditions 3-chloropyridine is
unreactive.

b) 2-methoxy 1,4-benzoquinone upon Nenitzescu indole synthesis gives 6-
methoxy indole derivative but not 7-methoxy and 4-methoxy indole
derivatives.

c) Benzofuran is more stable than furan towards acids.

d) Therelative reactivity of different positions in 9-substituted purines is 8
> 6 >2 while that of 9 H-purines is 6 > 8> 2.

e) Thiamine could be used as catalyst in aldol condensation reaction.

PT.O



02) Suggest the suitable mechanism for any four of the following;: [8]

Cl : —or2 oMe
_ S
N7 D Heopet
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Q3) a)  Write short notes on any two of the following: [4]
i)  Knorr- Pyrrole synthesis.
i) Madelung Indole synthesis.
i) Pomeranz -Fritsch synthesis.
b) Predict the products for any two of the following;: [5]
. — D AcoH
D) >/\"><ome, 5 9
0 H
NE n) NaHy
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SECTION-II

Q4) Discuss the steps involved in the following transformations comment on steps

indicating mechanisms and reagents used (any three): [12]
OH ! (u}cnc
c‘fcaw w& ooty

7 N
£ a

9 3 N

(2 o g & H
05) Discuss the steps involved in the synthesis of the following drug. molecules
from the precursors shown: (any three) [9]
a
( A
/V

NO,_

& U~ 5 /\N\/QﬂvS\/\'}'/‘QNHMQ
H

H [
9 c\@/Nz—“ﬁﬁ_—;uE:Qi:g
Ph
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06) Answer any one of the following: [4]

a) Do areterosynthetic analysis of taxol and discuss the important reactions

ob 6

OH

6
ij\f;l/\g/l)\o“‘"
OH

H

OH

b) Complete the following reaction sequence @by inserting the relevant
reagents in proper places. Explain the steps with suitable mechanism.

@\/CM — @D\_,cm — /0\ ’
I v
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Total No. of Questions : 6] SEAT No. :

P1530 [4625]-31 [Total No. of Pages :4
M.Sc. (Semester-I1I)
DRUG CHEMISTRY
CH-361: Chemistry of Heterocycles and Biologically Active Compounds
(2008 Pattern)
Time : 3 Hours] [Max. Marks :80

Instructions to the candidates:
1)  All questions are compulsory.
2)  Figures to the right indicate full marks.
3)  Answers to the two sections should be written in separate answer books.

SECTION-I
Q1) Explain any four of the following: [12]
a) 2-acyl pyrrole undergoes nitration at 4-position and not at the vacant
5-position.
b) Coumarin is easily attacked by electrophilic as well as nucleophilic
reagents.

c) Oxazole is less basic than imidazole.

d) 5- methoxy quinoline can’t be synthesized using Skraup method.

e) 2, 6, 8- trichloropurine on reaction with aq. NH, at 100°C gives 2,8
dichloro-6-amino purine.

02) Suggest the suitable mechanism for any four of the following conversions.[12]

GL) @’5 D32/s KOH- Hlo CODH 5
> Oj\ﬁ)

SH CICH (odH |, Nao Y
© @CHO .l @f/}

Calo H)L‘ ,_A
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Q3) a)  Write short notes on any three of the following: [9]

i)  Hinsberg Thiophene synthesis.
ii)  Bischler Napieralski synthesis.
i) Madelung Indole synthesis.

iv) Hantzsch pyridine synthesis.

b) Complete the following reaction sequences by filling the blanks with

suitable reagents and products (any one): [4]
3
. Conc WNO NaNOy
) 2y NaNM2 ;\Mg,—%c ——~—>*"L\j’1
sod T e g0, Ha®06 cl
N~ xulent A 2>k ~
; 0 R-T
Oc¢ oH
Ry g e n-Buk
ol a0 g TS 2 e
) 1 VYenc A 0
w67 HORT

c) Give the use of any two of the following reagents in the heterocyclic
synthesis. Give mechanism. [3]
i) Pd(PPh,),in arylation of pyridine
i)  CI Si (i-Pr), in the synthesis of 3-bromopyrrole.
iii) n-BuLiin formylation of furan.
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SECTION-II

04) Discuss the steps involved in the following transformations comment on steps
indicating mechanism and reagents used (any three): - -~ [15]
RS

) N
&-—-—M 5 > > t-{ Firyy o
>< R-e

>
05) Discuss the steps involved in the synthesis of following drug molecules. Explain
the mechanism involved (any four): y [16]
l
54 Phe Y
%) T\ — “\%
NH, & ;
e ou y
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06) a) Devise a synthetic pathway for any two of the following from the starting
compound shown. [6]

D “;/“ “Q
I:Er?/l\ Tvom C"”
Br

) cooH
! (I M v from @/MDH
LQ\
F

" EM Lo L

b) Discuss the reterosynthetic analysis of Epothiolone and use of Suzuki
coupling in Epothiolone synthesis. [3]

HE|n
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Total No. of Questions : 6] SEAT No. :
P1534

[4625] - 41 [Total No. of Pages : 5

M.Sec.
DRUG CHEMISTRY
CH -461: Synthetic Methods in Organic Chemistry
(2008 Pattern) (Semester - IV)

Time : 3 Hours| [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.

2) Answers to the two sections should be written in separate answer books.

3) Figures to the right indicate full marks.

SECTION -1
Q1) a) Explain any three of the following with an example. [9]
1)  Enamine approach can be used for the synthesis of 2,6- disubstituted

cyclohexanones.

i) Formation of benzoin from benzaldehyde involves reagent having
umpolung of reactivity.

i) Organo boranes can be used to synthesize chiral alcohols.

iv) Explain the strategies used for disconnection of 1,4; 1,5 and 1,6
dicarbonyl compounds with one example each.

b) Complete the following transformation and justify your answer (any two).

[6]

7
f
Q) Ob —_—> L= =
5 Q S iid
& S Some. /\/2 oo
© B e X Oy
ADINY /\/\/\H — P &
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02) a) Predict the product explaining the mechanism of transition metal complex
(any three). [9]

@JQL,
%ﬁé> o}_wd)_ 2 & L):o )\

P ’ 13~
(2%
- 1 __owe orip O
i) § B [Ca Y \ _&, Co,(CO
e
b) Explain any two of the following. [6]

1)  Role of transition metal complexes to synthesize unstable organic
molecule.

i)  Carbonylation reactions of organo boranes.

i) Heck coupling reactions using organo Pd.

03) a) What is a domino reaction? Complete the following reaction sequences
and explain the steps involved, in any one of the reaction. [5]

QT W

g \\O Z“'C[l- i QL,

|) (g-fl C't 0

O S L
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b) What is meant by biomimetic synthesis? How this strategy is useful to
increase the yield and efficiency of an organic reaction carryout
biomimetic synthesis of any one of the following. [5]

SECTION - 11

04) Using retrosynthetic analysis, suggest the suitable method to synthesize any

three of the following compounds. [12]
o >
“ﬂ\ i ”L/ = O
@\/ O e O
™~ e

05) a) Give one reaction with reagent, for each synthon given below [6]
ﬁ | < %ZOH
: ccl ‘ Ao
O Sye D CHEOH
b)  Using the method of umpolung carryout the following conversion (any
two). [6]
o U= PP
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: -/
Cx - 7

06) a) Answer any four of the following. [12]

1)  Hydroboration followed by oxidation of compound PhCH = CH-
OC,H, gives ‘A’ as the major product, if hydroboration step is of
short duration, but comp ‘B’ as the major product, if hydroboration
is allowed to proceed for a longer time. Explain.

L. Cil —CHy OH
. —O M I >
(Pk C/g’\ WC“L_ C
# %
A )
VAS
i)  Why is the protection of the functional groups like -CHO; -NH_, -OH

necessary during organic synthesis? Give one method each to protect
the above mentioned functional groups.

) Suggest the best strategy to synthesize an olefin from
alcohol. Pl

iv) Discuss the steps involved in the synthesis of dinucleotide.
\(\@/ \/@\
X
/P T\ 0
¥
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v) Complete the following transformation, arranging the reagents in
proper sequence. Comment on each steps.

i —————P'f(}/\%

b) Give brief account of any one of the following. (4]

1)  What is Green Chemistry? Discuss briefly the twelve principles in
it.

1) Explain super critical fluids & their use in extraction process in
organic synthesis.
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Total No. of Questions : 6] SEAT No. :

P1535 [4625] -4 [Total No. of Pages : 3

M.Sc. (Drug Chemistry)
CH-462: CHEMOTHERAPY
(2008 Pattern) (Semester - 1V)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.

2)  Answers to the two sections to be written in separate answer books.

3) Figures to right indicate maximum marks.

SECTION -1

Q1) Answer any three of the following. [18]

a)  Whatare antibiotics? How are they classified? What are the characteristics
expected of an ideal antibiotic? How do aminoglycosides exhibit their
action?

b) f-lactam antibiotics are most popular why? How do they exhibit their
antibiotic activity? Why most of these antibiotics are more popular in
their semisynthetic version-explain.

c) Describe in brief the step in purine & pyrimidine biosynthesis How do
these studies help in understanding of Anticancer & Antivirals which act
at the early stages of DNA & RNA synthesis?

d) Explain the phenomenon of drug resistance with the molecular
mechanisms. Discuss the strategies involved in combatting resistance
with examples.

02) Answer any two of the following. [12]

a)  What are the common gastrointestinal disorders? Discuss the mechanism
involved in Hyper acidity & vomitting & the drugs of choice to drugs to
manage them.

b) Discuss in brief sleep cycle. Explain how some popular sedatives exhibit
their effect.

PTO.



c) Explain the phenomenon of neuronal transmission, clearly indicate the
role of excitory & inhibitory neurotransmitters. What happens in
depression & convulsions?

03) Answer any two of the following. [10]

a) Give a brief commentary on developed of Macrolides starting from
Erythromycin obtained from streptomyces erythreus.

b) Give the mode of action & uses of Quinolone antibacterials. What are
the benefits of fluoroquinolones over the earlier quinolones.

c) Give an account of fungal infections & explain the role of kitoconazole
& 5-flucytosine in antifungal management.

SECTION - 11

04) Answer any three of the followng. [18]

a)  What are the strategies to combat cancer? Describe in brief the various
classes of Anticancer drugs? Elaborate the mechanism of action & utility
of Antimitotics.

b) Give a brief overview of endocrine glands & the hormones they secrete
& functions of some important hormones. How is the secretion regulated?

c) Explain the following.

i)  Cardiac cycle.
i) Regulation & role of Ca*™ in Cardiomyocytes
i) Renin-Angiotensin pathway.

d) Give abriefaccount of development of Alkylating agents used in cancer
chemotherapy.

05) Answer any two of the following. [12]
a) Discuss the management of any two of the following.
i)  Hypertension
i) Congestive Heart failure.
i) Breast cancer.

b) Explain Pain & discuss the pain pathway & the pain receptors. Discuss
how morphine & Aspirin exhibit their effect.

c) Give a brief account of diabetis management.
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06) Discuss the mode of action & uses of any four of the following drugs. [10]
a) Doxycycline.

b) Doxorubicin.
c) AZT

d) Methotrexate
e) 5-Flurouracil

f)  Metoprolol

[4625]-42 3



Total No. of Questions : 6] SEAT No. :

P1536

[4625]-43 [Total No. of Pages :3

M.Sc.
DRUG CHEMISTRY
CH-463: Drug Design
(Semester-1V) (2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1)  All questions are compulsory.

2)  Answers to the two sections to be written in separate answer books.

3)  Figures to right indicate maximum marks.
SECTION-I
Q1) Answer any two of the following: [12]

a) Whatis the use of standard deviation. Compute the same for the price of
gold /gm for 10 consecutive days in Rs.1500, 1525, 1635, 1488, 1490,
1515, 1585, 1608, 1616, 1550.

b) In an experiment of pea breeding out of 1600 seeds 915 were round &
green , 294 were wrinkled green, 306 were round & yellow & 85 were
wrinkled yellow. Test whether this fits the Mendel’s ratio 0£ 9:3:3:1 at 5%
level of significance ()’ , ,,, =7.815)

c) Define probability of an event. The probability that 2 persons A&B
solve a problem independently are 0.5 &0.6 respectively. Find the
probability that

i)  Exactly one solve the problem.
i)  The problem is solved.

iii) The problem is not solved.

02) Answer any two of the following: [14]

a) Draw a ray diagram showing different steps involved in preparing a
reombinant DNA molecule.

PT.O.



b)

Explain any two:
i)  Antisense nucleic acids as drugs.
i) DNA vaccines.

iii) Monoclonal antibodies as drugs against cancer

c) Givea brief overview of micro arrays & micro chips. Discuss their uses.
03) Answer any two of the following: [14]
a) Give a diagrammatic representation of GPCR. Explain the steps involved
in signal transduction. How does this information help in drug designing.

b) Give abriefaccount of prodrugs. Explain the basic philosophy involved.
Discuss the concept of Bodor approach & targeted drug delivery using
prodrugs.

c) Discuss the following:

i)  Passive diffusion & active transport.
i) Role of membrane lipids.
iii) Mechanism of Na*/K* pump.
SECTION-II
04) Answer any three of the following: [18]

a) How is Hansch analysis performed? What precautions are to be taken
for substituent selection? How is the output of Hansch equation utilised
for designing a better candidate?

b) What are the various methods of structure based drug design? Give
examples of how these methods have been used to design some useful
drugs.

c) Describe the various drug receptor interactions important for drug action?
How the knowledge of these interactions help in drug designing?

d) Write all the terms in standard molecular mechanics forcefield. Discuss

[4625]-43
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05) Answer any two of the following: [12]

a) Discuss the methods used to construct combinational libraries, explain
with examples. How does this aid in drug discovery?

b) Discuss the basic principles of molecular dynamics simulation & the
methods applied to generate conformations of low energy?

c) AIDS is a deadly disease caused by HIV. The mechanism of infection is
well understood & a lot of literature is available on the action of anti
AIDS drugs. Most of these drugs have toxic side effects. How will you
approach to design Novel drugs for AIDS or make an improvement in
the current drugs. Explain your approach with proper reasons.

06) Discuss the following in brief - explain the methodologies & applications
(any three): [10]

a) Free Wilson Analysis.
b) 3D Pharmacophore.
c) Highthoroughput screening.

d) Bioinformatics.

oo

[4625]-43 3



Total No. of Questions : 4] SEAT No. :

P3116 [Total No. of Pages : 1
[4629] - 204A
M.Sc. (Semester - II)
Z00OLOGY
7Y - 204 - T : Endocrinology
(2013 Pattern) (Credit System)
Time : 172 Hour] [Maximum Marks : 25

Instructions to the candidates:

1) Attempt any two questions from question No. 1, 2 &3.
2)  Question No. 4 is compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
Q1) a) Explain the role of hormones in vitellogenesis of amphibians. [5]
b) What is the role of osmoregulatory hormones. [3]
c) Enlist the gastrointestinal hormones. [2]
Q2) a) Define hormones. Explain different types of hormones with the receptors.[4]
b) Explain the role of hormones in chromatophore control. [3]
c) Explain how hormones control insect metamorphosis. [3]
03) a) How do hormones regulate reproduction in molluscs and echinoderms.|4]
b)  Write a note on hypothalamic - hypophysiotropins. [3]
c) Explain hormonal regulation of protein and lipid metabolism. [3]
04) Write short note on any one of the following : [5]
a) Renin - angiotensin system.
b) Second messanger system.
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Total No. of Questions : 6] SEAT No. :

P1996 [Total No. of Pages : 2
[4629] - 201
M.Sc. (Semester - II)
Z00LOGY
7Y 201 : Biochemistry - I1 (3 credits)
(2013 Pattern)
Time : 2”; Hours] [Max. Marks : 38
Instructions to the candidates :
1) Attempt any three questions from Q. No. 1 to Q. No. 5.
2) Q. No. 6 is compulsory

3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the right side indicate full marks.

Q1) a) How is glucose converted to pyruvic acid. [4]
b) Whatis oxidative phosphorylation? Give its significance. [4]
c) Define energy of activation. [2]
02) a) Explain the reactions in glycogen breakdown. [5]
b) Describe the f-oxidation of fatty acid [3]
c) ATPis high energy molecule. Explain. [2]
03) a) Explain the oxidative decarboxylation of pyruvate. [3]
b) Explain the conversion L-arginine to L-ornithine [3]
c) How are ketone bodies? Explain their significance. [4]

PTO.



04) a) Explain in brief the steps of gluconeogenesis. [4]
b) Explain the mechanism of transdeamination [4]

c) Define II"law of thermodynamics. [2]

05) a) Explain the synthesis of cytidine triphosphate starting from orotidine-5-

Phosphate. [5]
b) Explain the purine degradation reactions. [5]
06) Attempt any two of the following reactions: [8]

a) Enzymatic breakdown of starch.

b) Isocitrate ---------------- — o ketoglutarate
c) Pyruvic Acid ------------- — Ethanol
d) Fumarate --- ------— Oxaloacetate

VO
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Total No. of Questions : 6] SEAT No. :

P1997 [Total No. of Pages : 2

[4629] - 202
M.Sc. (Semester - II)
Z00LOGY
7Y 202 - T : Molecular Biology (3 Credits)
(2013 Pattern)

Time : 2”; Hours] [Max. Marks : 38

Instructions to the candidates :
1) Attempt any three questions from Q.No. I to Q.No. 5.
2) Q. No. 6 is compulsory

3)  Neat diagrams must be drawn wherever necessary.

4)  Figures to the rightside indicate full marks.

Q1) a) Explain the function of various proteins involved in initiation of DNA

replication.

b) Explain the structure and function of DNA pol III in E. coli.

c) Explain the lagging strand synthesis.

Q2) a) Whatare histones? Explain their role in DNA packaging.
b) Explain the temperature melting of DNA.

c) Whatis DNA supercoiling?

Q3) a) What are retroposons?

b) What is Genetic code? Explain the properties of genetic code.

c) Explain the Watson-Crick model of DNA.

4]
4]
2]

[S]
3]
2]

3]
3]

[4]
PT.O.



04) 2)

b)

Q5) 2)
b)

What are Promotors and Enhancers? Explain their role in bacterial

transcription.
"Alkylating agents cause mutation". Explain.

Define Phosphodiester bond.

Explain the initiation of transcription by RNA pol-II.

Explain the elongation of prokaryotic translation.

06) Write notes on any two of the following:

a)
b)
c)
d)

mRNA splicing.
Inhibitors of Translation.
Photoreactivation mechanism

C-value paradox.

VO
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Total No. of Questions : 4] SEAT No. :

P1999 [Total No. of Pages : 1
[4629] - 204
M.Sc. (Semester - 1I)
Z00LOGY
7.Y -204 : Endocrinology
(2013 Pattern) (Credit System)
Time : 17: Hours] [Max. Marks : 25
Instructions to the candidates :
1) Attempt any two questions from question No 1, 2 & 3.
2)  Questions No. 4 is compulsory.

3)  Figures to the right side indicate full marks.
4) Draw neat labelled diagrams wherever necessary.

Q1) a) Write a note on chemical messengers. [5]
b) Explain hormonal regulation of carbohydrate metabolism. [3]

c) Enlists the hormones involved in calcium and phosphate metabolism.|[2]

02) a) WhatisJG complex? Explain its role in osmoregulation. [4]
b) Describe vitellogenesis in amphibians. [3]
c) How does pituitary regulate control of chromatophores? [3]

03) a) Explain how X and Y organs are involved in regulation of heart rate and

reproduction in crustaceans. (4]

b) Explain the role of PRL and STH. [3]

c) Write a note on Gastrointestinal hormones. [3]

Q4) Write short note on any one of the following : [5]

a) Hormonal regulation of insect metamorphosis.

b) Plasma membrane hormone receptors.
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Total No. of Questions : 4] SEAT No. :
P2000

Time : 172 Hour]

[Total No. of Pages : 1

[4629] - 205
M.Sc. (Semester - II)
ZOOLOGY

Z2.Y - 205 : Comparative Animal Physiology
(2013 Pattern)

Instructions to the candidates :

1)
2)
3)
4)

Ql) a)
b)

c)

Q2) 2)
b)

03) a)
b)

c)

Attempt any two questions from question no. 1, 2 & 3.
Question No. 4 is compulsory.

Figures to the right indicate full marks.

Draw neat labeled diagrams wherever necessary.

Give the significance of gastric digestion.
Explain the role of actin and myosin in muscle contraction.

Explain the terms Tolerence and Resistance.

Explain the effect of low temperature on poikilotherms.

Describe the electron microscopic structure of skeletal muscle.

Enlist the hormones of adenohypophysis.

Describe physiological dissociation curve.
Enlist any three sensory organs.

Describe biokinetic zones.

04) Describe different types of respiratory pigments in brief.

OR

[Max. Marks : 25

[4]
4]
2]

[S]
3]
2]

3]
3]
4]

[S]

Explain the renal pressure system and write note on process of urine formation.

POO®

[S]



Total No. of Questions : 8] SEAT No. :

P1981 [Total No. of Pages : 2
[4629] - 21
M.Sc. (Semester - II)
Z00LOGY
7Y -201: A) Developmental Biology
B) Comparative Animal Physiology
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any two questions from each section.

2)  Answers to the two sections should be written in separate answer books.

3) All questions carry equal marks.

4) Draw neat labelled diagrams wherever necessary.

SECTION -1
A) Developmental Biology

Q1) Describe the changes occurring in the sperm head during acrosome reaction
and comment upon the molecular strategy to ensure monospermy. [20]

02) What is neural competence? Describe the molecular signalling during neural

induction. [20]
03) Describe pattern formation in Drosophila. [20]
Q4) Write notes on any two of the following : [20]

a) Cell Ageing
b) Hensen’s node in birds
c) Lensdevelopment

d) Programmed cell death

PTO.



SECTION - 11

B) Comparative Animal Physiology

05) Explain the mechanism of hormonal action. Add a note on the chemistry of
vertebrate hormones. [20]

06) a) Explain excretory modes of various animals and add a note on urea
cycle. [10]

b) What are sense organs? Add a note on photoreception. [10]

Q7) What are respiratory pigments? Explain the role of haemoglobin in the transport
of gases. [20]

08) Write notes on the following : [20]
a) Cardiac output
b) Poikilotherms and homiotherms
c) Neurohaemal organs

d) Dietary requirements in animals.

SIS
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Total No. of Questions : 8] SEAT No. :

P1982 [Total No. of Pages : 2
[4629] - 22
M.Sc. (Semester - II)
Z00LOGY
7Y -202: A) Molecular Biology
B) Cell Biology
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt two sections.

2)  Answer any two questions from each section.

3) Answer to the two sections should be written in separate answer books.

4) All questions carry equal marks.

5) Neat diagrams must be drawn wherever necessary.

SECTION -1
A) Molecular Biology

Q1) Describe the structure and functions of RNA polymerases in prokaryotes.|[20]

02) a) Explain any two DNA repair mechanisms. [10]
b) Explain in brief higher order chromatin structure. [10]

03) Explain the role of various protein molecules required for DNA replication.[20]

04) Write notes on the following : [20]
a) Hypochromicity
b) Prokaryotic genome
c) mRNA splicing
d) Genetic Code

PTO.



SECTION - 11

B) Cell Biology

05) Describe the ultrastructure of nucleus and organisation of nuclear lamina. Add
a note on role of nuclear pore complex. [20]

06) Give the structure and functions of ribosomes. [20]
Q7) Describe the role of cytoskeleton in cell architecture and cell motility.  [20]

08) Write notes on : [20]
a) Go phase of cell cycle
b) Polymorphism in lysosomes
c) Molecular organisation of centriole

d) Peroxisomes

VO®
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Total No. of Questions : 12] SEAT No. :

P1983 [Total No. of Pages : 3
[4629] - 23
M.Sc. (Semester - II)
Z00LOGY
Z2Y - 203 : A) Biochemical Technique

OR
Ichthyology

B) Endocrinology

(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:
1) Attempt any two sections.

2)  Answer any two questions from each section.

3) Answer to the two sections should be written in separate answer books.
4) All questions carry equal marks.

5) Neat diagrams must be drawn wherever necessary.

SECTION -1
Z2Y - 203 : A) Biochemical Technique

Q1) Give the principle, working and application of DNA agarose gel electrophoresis.
[20]

02) a) Explain any two reactions at N-terminal used in protein sequencing.

[10]

b) Explain the applications of Isotopes in biology. [10]

03) a) Give detail account of ultracentrifuge and its application. [10]
b) Explain principle and working of Manometry. [10]

PT.O.



Q4) Write short note on: [20]

a)
b)
c)
d)

SDS - PAGE.
Affinity chromatography.
Spectrophotometry and its application.
DNA sequencing.

OR

A) Ichthyology

05) Give an account of Osmoregulation in fishes.

06) Describe nervous system of fishes and add a note on lateral line organs and
chemoreceptors.

07) Describe the anatomical modifications of digestive system in fishes. Add a
note on food & feeding habits of fishes.

08) Write short notes on:

a)
b)
c)
d)

Chondrichthyes.
Cyclostomata.
Role of swim bladder in fishes.

Anadromous migration.

SECTION - 11
Z2Y - 203 : B) Endocrinology

09) Explain the role of ADH and mineralcorticoids in osmoregulation. Add a note
on renin - angiotensin system. [20]

[4629]-23 2



Q10) a) Explain the role of pituitary and pineal body on control of
chromatophores. [10]

b) Explain the role of hormones involved in regulation of protein metabolism.
[10]

Q11) Explain signal transduction cascade with respect to hormone action.  [20]

Q12) Write notes on: [20]
a) Hormone receptors.
b) Hormonal regulation of yolk synthesis.
c) XandY organ in crustacea.

d) Role of hormones in calcium metabolism.

7 <7 <97
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Total No. of Questions : 4] SEAT No. :

P2010 [Total No. of Pages : 1
[4629] - 309
M.Sc. (Semester - III)
Z0O0OLOGY
7Y - 309 : Toxicology - I (2 Credits)
(2013 Pattern)

Time : 172 Hour] [Maximum Marks : 25

Instructions to the candidates:
1) Attempt any two questions from Q. No. I to Q. No. 3.
2)  Question No. 4 is compulsory.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

Q1) a) What is toxicology? Explain how toxicants are classified. [5]
b) Describe organo phosphate pesticides. [3]
c) Define biomagnification. [2]
02) a) What are different routes of excretion of toxicants. [4]
b) Describe mode of action of organo chloride pesticides. [4]
c) What are toxins? [2]
03) a) Describe the process of excretion of xenobiotics. [4]
b) Explain in brief'the detoxification of pesticides. [3]
c) Explain the problems associated with heavy metal pollution. [3]
04) Write short note on any one of the following : [5]

a) Conjugation reactions involved in phase Il biotransformation reactions.

b) Sources, mode of action and toxic effect of mercury.

000



Total No. of Questions : 8] SEAT No. :

P1987 [Total No. of Pages : 5
[4629] - 41
M.Sc. (Semester - 1V)
Z0OOLOGY
ZY - 411 : Entomology - 11
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) Attempt any_four questions.
2) Neat and labelled diagrams must be drawn wherever necessary.
3) All questions carry equal marks.

Q1) What is gametogenesis? Describe the process of oogenesis in polytrophic
ovarioles.

02) Describe metamorphosis in insects. Add a note on types of metamorphosis.
03) Describe the development of nervous system in insects.
04) Write short notes on (any two):

a) Gastrulation in insects.

b) Types of larvae.

c) Regeneration in insects.

d) Vitellogenesis.

05) Describe Integrated pest control & it’s importance.

06) What is insecticide? Classify the insecticides according to mode of action.

PT.O.



Q7) Write an essay on biological control.

08) Write short notes on (any two):

a)
b)

c)
d)

[4629]-41

Male sterile technique.
Pesticide hazards.
Economics of pest control.

Repellants.
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Total No. of Questions : 8]

P1987
[4629] - 41
M.Sc. (Semester - 1V)
Z00LOGY
7Y - 412 : Genetics - 11
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) Attempt any_four questions.
2)  All questions carry equal marks.
3) Draw neat labelled diagrams wherever necessary.

Q1) What are the Haemoglobinopathies? Explain any two disorders related to
Haemoglobin. Add a note on tertiary structure of Haemoglobin.

02) Explain the role of cancer critical genes in cancer formation.

03) Describe the various check points involved in control of cell division.
04) Describe the use of cell hybrids in generation of physical maps.

05) What are Pre-Natal Diagnostic tests? Add a note on its importance.

Q6) Write short notes on:
a) QTL analysis.
b) Genetic markers.
¢) Guardian of genome.
d) Recombination activating genes.

07) Explain the mutations that lead to formation of hypercholesterolemia.

08) Explain in brief:
a) Mitochondrial DNA disorders.
b) Any one disorder of carbohydrate metabolism.

7 97 <92
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Total No. of Questions : 8]

P1987
[4629] - 41
M.Sc. (Semester - 1V)
Z0OOLOGY
ZY - 413 : Physiology - 11
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) Attempt any_four questions.
2)  All questions carry equal marks.
3) Draw neat diagrams wherever necessary.

Q1) Describe the anatomy of heart. Comment on electrical activity of pace maker
and add a note on electrocardiography.

02) Explain the types of sensory receptors, receptive potential mechanism of
receptive adaptation.

Q3) Describe the role of central and peripharal receptors during respiration. Add a
note on abnormalities in blood gas content.

04) Whatis digestion? Explain the components of the digestive system and add a
note on mechanism of digestion.

035) Describe the Contractile Machinery of Smooth Muscles. Explain how it differs
from Skeletal Muscles.

06) Explain the transmission of impulse through synapse. Add a note on impact
of drug on it.



Q7) Describe the molecular mechanism of blood clotting.

08) Write notes on:
a) Functions of respiratory system.
b) Olfactory receptors.
c) BMR.

d) Physiology of hearing.

s

A W)
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Total No. of Questions : 20] SEAT No. :

P1988 [Total No. of Pages : 3
[4629] - 42
M.Sc. (Semester - 1V)

ZOOLOGY

7Y - 421 - Animal Tissue Culture

7Y - 422 - Pollution Biology

7Y - 423 - Marine Biology

7Y - 424 - Bacterial and Phage Genetics

7Y - 425 - Medical Entomology

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) Attempt any two sections.

2) Attempt any two questions from each section.

3) All questions carry equal marks.

4) Answers to the two sections should be written in separate answer book.

SECTION -1
7Y 421 : Animal Tissue Culture

Q1) What is cell suspension culture? Explain batch and continuous culture.

02) Describe the biochemical and genetic characterization of cell lines.

03) a) Explainthe working and applications of laminar air flow.

b) Define complete media. Give its components and their importance.

04) Write Notes on :
a) Lymphocyte culture.

b) Insect cell lines and its applications.

PTO.



SECTION - 11
7Y 422 : Pollution Biology

035) Define pollution, types of pollution and their sources with examples.

06) Describe biomagnification and algal blooms as important phenomenon of
water pollution.

07) Describe various factors responsible for sound pollution.

08) Write short notes on :
a) Pesticide pollution.
b) Green house effect.
c) Radio active substances as pollutants.

d) Ozone layer depletion.

SECTION - 111
7Y 423 : Marine Biology

09) Give an account of animal resources in marine environment.

Q10) What is a marine environment? Classify and describe the oceanic zones.

Q11) What is biofouling? Describe the economic importance and control measures.

Q12) Write notes on :
a) Typical Indian Estuary.
b) Primary productivity in sea.
c) Culturing marine organisms.

d) Estuarine food web.

[4629] - 42 2



SECTION - 1V
ZY 424 : Bacterial and Phage Genetics

Q13) Explain morphology, genome and life cycle of T, phages.
Q14) Explain the transposable elements in prokaryotes and give their significance.

Q15) a) Explain the experiment of transduction in bacteria.
b) Write a note on chromosome mapping.

Q16) Write short notes on :
a) Bacteriophage Mu.
b) Griffith’s experiment.
c) Concept of cistron.
d) Life cycle of RNA phage.

SECTION - V
ZY 425 : Medical Entomology

Q17) What is medical entomology? Describe the life cycle, symptoms,
pathogenecity and control measures of trypanosomiasis and carrion diseases.

Q18) What is vector? Explain the role of vectors from family Reduvidae and
Pediculidae in the transmission of diseases.

Q19) With suitable examples describe the importance of household insects to
human.

Q20) Write short notes on :
a) Malaria.
b) Xenopsylla cheopis.
c) Rickettasia.
d) Veterinary entomology.

SISIS
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Total No. of Questions : 16] SEAT No. :

P1989 [Total No. of Pages : 3

[4629] - 43
M.Sc. (Semester - 1V)
Z0OOLOGY
7Y -431 - Physiology of Mammalian Reproduction

7Y -432 - Comparative Invertebrate Histology and
Histochemistry

7Y - 433 - Biodiversity Assessment
7Y -435- Apiculture
(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:

01)

02)

03)

1) Attempt any two sections.

2)  Answer any two questions from each section.

3)  Answers to the two sections should be written in separate answer books.
4) All questions carry equal marks.

5) Neat labeled diagrams must be drawn wherever necessary.

SECTION -1
ZY - 431 : Physiology of Mammalian Reproduction

Explain male reproductive system and add a note on testicular hormones.

a) Discuss oestrous cycle in mammals.

b) Explain types and functions of placenta.

a) Explain hormonal control during lactation.

b) What are contraceptive devices? Mention its role in control of
reproduction.

PTO.



04) Write note on (any two) :
a) Invitro fertilization.
b) Puberty.
c) Genetic disorders in reproduction.

d) Hormones in pregnancy.

SECTION - 11

ZY - 432 : Comparative Invertebrate Histology and Histochemistry

05) Explain the various problems in tissue sectioning and suggest the remedies.
[20]

06) Explain the principle of histochemical detection of enzymes? Give the

procedure of detection of phosphatases. [20]
Q7) Explain in detail the various types of epithelial tissue. [20]
08) Write notes on : [20]

a) Detection of carbohydrates.

b) Immunohistochemistry.

SECTION - 111
ZY - 433 : Biodiversity Assessment

09) Describe biocommunities and their inter-relationships.

Q10) What are key stone species? Explain why it is necessary to conserve.

[4629] - 43 2



Q11) What are the different zoogeographical realms of the world? Mention the
main characteristics of the fauna of any two regions.

Q12) Write short notes on :
a) Hotspots.
b) Protista.
c) Biosphere.

d) Techniques to assess biodiversity.

SECTION - 1V

ZY - 435 : Apiculture

Q13) Describe bee box with a schematic diagram. Add a note on bee space. [20]

Q14) Describe in detail reproductive system of queen. [20]
Q15) Describe caste system and division of labour in honey bees. [20]
Q16) Write short notes on : [20]

a) Architecture of bee hive.
b) Apitoxin.
c) Apis dorsata.

d) Bee plantrelationship.

SISIS
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Total No. of Questions : 8] SEAT No. :

P1685 [Total No. of Pages : 3
[4630] - 101

M.Sc. (Semester - I)
MICROBIOLOGY
MB-501 : Microbial Diversity & Taxonomy

(2013 Pattern) (Credit System)

Time : 3 Hours] [Max. Marks :50
Instructions to the candidates:

1) Attempt five questions.

2) Attempt any 3 questions from Q.1 to Q.4 (core credits).

3) Attempt atleast 2 questions from Q.5 to Q.8 (Non-core credits).

4)  Figures to the right indicates marks.

5) Draw diagrams wherever necessary.

6) All questions carry equal marks.

7)  Use of the logarithmic electronic pocket calculator is allowed.

8) Assume suitable data, if necessary.

Q1) Attempt any two of the following :
a) What is a phylogenetic tree? Construct phylogenic tree considering

suitable example. [5]
b) Explain the concept of species in prokaryotes. [S]
c) Discuss the concept of evolutionary r and k selection. [S]

02) Attempt any two of the following :
a)  Explain in brief the great plate count anomalies with suitable example.[S]
b) From the given data calculate the Simpson’s diversity index for the

river water sample. Total number of colonies is 184 x 10’ [5]
Sr. No. Types of colonies Number of colonies
1 Pinpoint colonies 50
2 Pigmented colonies 61
3 Colonies larger than 1 mm 73

c) Justify why Shannon index is better than the Simpson’s index for
expressing bacterial diversity in an ecological sample. [S]

P.T.O.



03) Attempt any two of the following :

a)

b)
c)

Describe the taxonomic significance of steps involved in gene transfer.
[5]
Write short note on 3 domain classification system. [5]

Define and explain the phenetic approach of classification with suitable
example. [5]

04) Attempt any two of the following :

a)

b)
c)

Differentiate between the species concept of sexual and asexual
organisms. [5]

Write note on estimates of total number of microbial species. [5]

Explain the physiological characters of microbes used in microbial
systematics. [5]

05) Attempt any two of the following :

a)

b)

c)

Differentiate between Basidiomycetes and Ascomycetes classes of

fungi. [3]
Discuss the importance of morphological features used in differentiation
of fungi. [3]
Give silent features of zygomycetes. [S]

06) Attempt any two of the following :

a)
b)

C)

Write note on Applications of FISH in bacterial taxonomy. [S]
Explain any one method of molecular technique used in identification
of microbes. [5]
Explain strategies used for culturing unculturable bacteria. [S]

Q7) Attempt any two of the following.

a)
b)

c)

Explain molecular evolution of protein. [S]
What are secondary metabolites? Explain the diversity in evolution of
secondary metabolites. [5]
Explain the origin and stability of diversity. [S]

[4630]-101 2



08) Attempt any two of the following :

a) Enlist the objectives of gene sequencing. [S]
b) Write a note on whole genome shotgun sequencing. [S]
¢) Outline the procedure of Ion torrent gene sequencing? [S]

WO W
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Total No. of Questions : 8]

SEAT No. :

P1686 [Total No. of Pages : §
[4630] - 102
M.Sc. (Semester - I)
MICROBIOLOGY
MB-502 : Quantitative Biology
(Credit System) (2013 Pattern)
Time : 3 Hours] [Max. Marks :50

Instructions to the candidates:

1) Attempt any THREE questions from 1 to 4 (Core credits).
2) Attempt any two questions from 5 to 8 (Non-core credits).
3) All questions carry equal marks.
4) Draw neat diagrams wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables / Scientific Calculator is allowed.
7) Assume suitable data if necessary.
Q1) Attempt any two of the following : [10]
a) Data recorded on number of mites per leaf is given in the following
table. Calculate the arithmetic mean.
Number of mites [0 [ 1| 2 [ 3 | 4| 5| 6| 7|8 [9]10
per leaf
Number of Leaves| 5 | 8 | 10 [ 15| 25| 28| 23| 20(14| 9| 7
b) Calculate the standard deviation from following data.
Waxy endospermic plants | 7 (8 |9 [10 |11 |12
No. of plants 12 113 |19 (17 |15 |14
c) Calculate Karl Pearson’s coefficient of skewness from following data.

Measurement | 10 [ 11 |12 [13 |14 |15
Frequency 2 14 1108 5|1

P.T.O.



02) Attempt any two of the following :

a) Write a short note on one tailed and two tailed tests.

[10]

b) The following data relate to the days of flowering in two varieties of
mungbean, G-65 and PS-16. Determine whether the two means are
significantly different (table value of z at 5% l.o.s. is 1.96).

G-65 PS - 16
n 32 35
Mean 34 38
variance 9.62 14.23

c) Two types of drugs were used on 5 and 7 patients for reducing their
weight. The drug A was imported and drug B indigenous. The decrease
in the weight after using the drugs for six months was as follows :

Drug A

10

12113

11|14

Drug B

8

9 |12

141510

9

Test whether there is a significant difference in the efficacy of the two
drugs (table value of t for 10 d.f. at 5% l.o.s. is 2.228).

03) Attempt any two of the following :

[10]

a) A milk producers union wishes to test whether the preference pattern
of consumers for its products is dependent on income level. A random
sample of 500 individuals gives the following data. Test whether the
preference patterns are independent of income levels (tabulated chi
square at 5% l.o.s. for 4 d.f. is 9.488).

[4630]-102

Income Product preferred
Product A Product B Product C
Low 85 15 40
Medium 25 13 30
High 10 5 27
2



b) The data recorded on four F, plants of Pisum sativum segregation for
round and wrinkled shape of the seed are given below. Test the
homogeneity of four plants for the 3:1 ratio (tabulated chi square at
5% l.0.s. for 4 d.f. is 9.488).

Plants Round Seeds Wrinkled Seeds
1 29 10
2 35 12
3 18 6
4 70 23

c¢) The data on heights of male and female students is given to you. Test
with the help of ‘Mann-Whitney test” whether height of male and female

students is same (Critical value U @75 = 30)
Height of Males (cm) Height of Females (cm)
193 176
188 174
186 168
183 165
179 163
177
171
04) Attempt any two of the following: [10]

a) From the following data, compute the value of Harmonic mean.

Value(x) 5 10|15 2025

Frequency(f) | 11|25 (32|28 |25

b)  Write a short note on null hypothesis and alternate hypothesis.

c) Two varieties of Snapdragons, one with red flowers and other with
white flowers were crossed. The result obtained in F, generation are
22 red, 52 pink and 23 white flowered plants. Test that whether these
figures show that segregation occurs in the simple Mendelian ratio of
1:2:1 (tabulated chi square at 5% l.o.s. for 2 d.f. is 5.99).
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05) Attempt any two of the following: [10]
a) Enlist the sampling methods and explain any one with example.
b) Draw the histogram on the following data recorded on number of
tillers of the wheat varieties.

Number of tillers per plant Number of plants
0-2 4
2-4 8
4-6 15
6-8 20
8-10 12
10-12 6

c) Represent the following data by Pie diagram.

Countries Production of sugar in a
certain year in quintals
Cuba 32
Australia 30
India 20
Japan 5
Java 1
Egypt 1
06) Attempt any two of the following : [10]

a) The incidence of occupational disease in an industry is such that the
workers have a 20% chance of suffering it. What is the probability that
out of six workmen, 5 or more will contact the disease?

b) Alpha particles are emitted by a radioactive element at the rate of three
per minute on an average. The number of particles is distributed
according to the poisson distribution. Calculate the probability of getting
exactly 4 emissions in one minute.

c) If the height of the sorghum varieties are approximately normally
distributed with a mean of 68.22 inches and a variance of 10.8 inches.
How many in a field of 100 varieties would you expect to be over 73
inches tall?
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07) Attempt any two of the following :

08)

a)

b)
c)

[10]

Diagrammatically explain in brief different epidemiological study

designs.

Explain use of Plackett Burman design in microbiology with example?

In laboratory experiment two samples gave the following results.

Sample | Size | Sample mean Sum of squares of deviation
from the mean
1 10 15 90
2 12 14 108

Test the equality of sample variances using F-test at 5% level of

significance.

Attempt any two of the following :

a)
b)

C)

[10]

Describe the chemostat model with its significance.

Write a short note on Susceptible Infected recovery (SIR) model.

The distribution of MN blood types in a population of 1000 individuals

1s as follows :

Blood type Geno type No. of individuals
M MM 490
MN MN 420
N NN 90

Find out the Genotypic and allele frequency.

[4630]-102
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Total No. of Questions : 5] SEAT No. :

P1673 [Total No. of Pages : 2
[4630] - 11
M. Sc. (Semester - I)
MICROBIOLOGY
MB - 501 : Microbial Diversity and Taxonomy
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) All questions are compulsory.
2) Figures to the right indicate marks.
3)  Draw diagrams wherever necessary.
4) All questions carry equal marks.
5) Use of the logarithmic electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Attempt any two of the following. [16]

a)  Describe the morphological features used in identification and classification
of bacteria.

b) Describe the importance of FAME profiling in bacterial taxonomy.

c) Describe the methods of extracting total bacterial DNA from a habitat.

02) Attempt any two of the following. [16]
a) Describe the taxonomic significance of steps involved in gene transfer.
b) Compare and contrast Local and Global alignment.

c) Describe the major steps involved in rRNA sequencing with respect to
bacterial taxonomy.

03) Attempt any two of the following. [16]
a) Draw and explain the flow sheet for DNA sequencing.
b) Explain why 16S rRNA is significant in systematics bacteriology.

c) Whatis a phylogenetic tree? Explain how it is constructed.

P.T.O.



04) Attempt any two of the following. [16]

a) Justify ‘Chemotaxonomy is replacing gene sequencing in bacterial
identification.

b) Justify why Shannon index is better than the Simpson’s index for
expressing bacterial diversity in an ecological sample.

c) Write short note on ‘FASTA’.

05) The taxonomic resolution of some currently used techniques is shown below.
Assess whether the resolutions are correct or not, If not, redraw the diagram
with the correct resolutions, and explain your answer. [16]

Family Genus Species Strain

Restriction Fragment Length

_ \4 Y
polymorphism
DNA:DNA hybridization
Ribotyping
Chemotaxonomic markers(Quinones)

%G + C
FAME

DNA sequencing

r-RNA sequencing

1777
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Total No. of Questions : 5] SEAT No. :

P1674 [Total No. of Pages : 3
[4630] - 12
M. Sc. (Semester - I)
MICROBIOLOGY
MB - 502 : Quantitative Biology
(2008 Pattern)
Time : 3 Hours] [Max. Marks : 80

Instructions to the candidates:
1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat - labeled diagrams wherever necessary.
4) Figures to the right side indicate full marks.
5) Use of the logarithmic tables and scientific calculator is allowed.
6) Assume suitable data, if necessary.

Q1) Attempt any two of the following. [16]
a) What are non parametric test? State their applications and limitations.

b) Following is the data recorded on length of biological object. Calculate
variance, standard deviation and coefficient of variation:

Length : 63,66,63,67,68,69,70,62,71,71

c) Calculate mean and mode of the following distribution.

Height [130-140(140-150| 150-160 [160-170 | 170-180 |180-190 | 190-200

Frequency| 22 44 66 90 77 51 31
02) Attempt any two of the following. [16]
a) Represent the following data by a pie diagram:
Country Birth Rate
China 40
India 33
New Zealand 30
United Kingdom| 20
Germany 16
Swedan 15
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b) Ten rats were fed with certain food supplements over the period. Their
body weights were recorded in first and second month as given below in
table. Test the hypothesis that food supplement influence the weight of
rats at 5% level of significance using paired t test
First month weight(gm) 50 | 60 [ 58 |52 |51 [62 [58 |55 |50 |65
Second Month Weight(gm) | 56 | 58 | 68 |61 |56 |59 [ 64 |60 | 50 | 62

c) Explainin detail biological databases.

03) Attempt any two of the followings. [16]

a)  Onthe basis of information given below about the treatment of 200 patients
suffering from a disease, state whether the new treatment is comparatively
superior to the conventional treatment using Chi square test.

No.of patients

Favorable Not Favorable
New 60 30
Conventional 40 70

b) A biostatistical problem is given to three students A, B and C whose
chances of solving it are 1/3, 1/4 and 1/5 respectively. Find out the
probability that the problem would be solved.

c) Describe the population models of growth.

Q4) Write short notes on any four of the following: [16]

a) Survey design

b) Poisson distribution

c) Significance level

d) Hypothesis testing

e) Skewness
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05) Attempt any one of the following [16]

a) Following is the data recorded on two variables in population. Calculate
correlation and regression coefficient and comment on it.

X108 (109 [ 10[10(9 | Il [13]9
Y | 1T |16 18 19| 16| 11 | 17| 18 | 15| 19

b) The three strains of Aspergillus niger were grown in liquid medium of
five different combination of nutrient components. The wet biomass
yield per liter is given in below table. Test whether wet biomass yield
depends on strain type and medium types using two factor analysis.
(Level of significance = 5%)

Aspergillus niger species
Media type Al A2 A3
M1 35 50 42
M2 45 46 32
M3 40 45 29
M4 42 48 28
M5 38 43 32

1777
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Instructions to the candidates:
1) Attempt any THREE questions from 1 to 4 (Core credits).
2) Attempt any TWO questions from 5 to 8 (Non-core credits).
3) All questions carry equal marks.
4) Draw neat diagrams wherever necessary.
5) Figures to the right indicate full marks.
6) Use of logarithmic tables / scientific calculator is allowed.
7) Assume Suitable data if necessary.

Q1) Attempt any two of the following: [10]
a) Explain any two detectors of GC.
b) Explain in brief principle and applications of SDS PAGE.

c) An ultracentrifuge is operated at a speed of 55,000 r.p.m. Calculate the
angular velocity and centrifugal field when radius is 6 cm.

02) Attempt any two of the following: [10]

a) Explain Molar extinction coefficient and state the Beer and Lamberts
law along with its limitations.

b) Write a short note on Circular dichroism.

c) If solution containing ATP is found to have absorbance of 0.17 in
1 cm cuvette and the molar extinction coefficient is 1.54 x 10*

(mol dm~®)'cm™, what is the concentration and the transmission of
ATP solution?

03) Attempt any two of the following: [10]
a) Explain the instrumentation required for X-ray crystallography.

b) What is the principle of NMR spectroscopy? Explain the term chemical
shift.

c) Write a short note on spin-spin coupling.
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04) Attempt any two of the following: [10]
a)  Write a short note on Affinity chromatography.
b) Write a short note on MALDI-TOF.

c)  Write a short note on X-ray diffraction.

05) Attempt any two of the following : [10]
a) Describe tertiary structure of globular protein with suitable example.
b)  Write a short on super secondary structure of protein.

c) Explain the chemical properties of any two aromatic amino acids.

06) Attempt any two of the following : [10]
a) Briefly describe the major steps in Needleman-Wunsch algorithm.
b)  With the help of dot matrix illustrate the principle of sequence alignment.
c) Explain steps involved in BLAST.

Q7) Attempt any two of the following : [10]

a) Comment on the use of magnetotactic bacteria in the synthesis of
nanoparticles.

b) Justify ‘significance of the size and the shape of nanoparticles’.

c¢) Explain the significance of EDAX in nanobiotechnology.
08) Attempt any two of the following : [10]
a) Enlist the non-covalent interactions in protein and explain anyone.

b) Write a short note on PDB.

c)  Write the approach to characterize the biogenic nanoparticles.
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MB-602 : Virology
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Instructions to the candidates:

1) Attempt any THREE questions from 1 to 4 (Core credits).
2) Attempt any TWO questions from 5 to 8 (Non-core credits).
3) All questions carry equal marks.

4) Draw neat diagrams wherever necessary.

5) Figures to the right indicate full marks.

6) Use of logarithmic tables / scientific calculator is allowed.
7) Assume suitable data if necessary.

Q1) Attempt any two of the following: [10]
a) Explain the post transcriptional processing of viral RNA.
b) Explain the significance of Lipoproteins proteins with suitable example.
c¢) Give the significance of icosahedral and helical symmetry in viral
structure determination.

02) Attempt any two of the following: [10]
a) Describe microarray technique for diagnosis of viruses.
b) In an animal infectivity assay, virus to be assayed is tenfold diluted
and a fixed volume is inoculated in the test units. Following data is
obtained. Calculate LD50 value using cumulative values.

Virus Dilution Test Unit
Dead Live

10! 8 0
102 6

10-3 1 7
10~ 0 8
10-° 0 8
107° 0 8

c) Explain the use of secondary and suspension cell lines in the cultivation
of viruses. Give examples of classification of viruses based on diseases.
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03) Attempt any two of the following: [10]
a) Explain in ovo technique for cultivation of viruses.
b) Enlist the rules and principles of ICTV nomenclature system.
c) Give examples of classification of viruses based on animal host.

04) Attempt any two of the following: [10]
a) Explain use of PCR in virus detection.
b) Mention the mechanism of viroid infection with examples.

c) If 107 bacterial cells are exposed to a virus, at the end of the adsorption
period there are 10° infected bacterial cells. What is the multiplicity of
infection?

05) Attempt any two of the following : [10]
a) Compare between lytic and lysogenic cycle of phage lambda.
b) Explain life cycle of T odd phage.
c¢) Explain foot and mouth diseases.

06) Attempt any two of the following : [10]
a) Comment on need of modern viral vaccines.
b) Explain the mechanism of action of antiviral nucleoside analogues.
c) Explain retro virus mediated oncogenesis

07) Attempt any two of the following: [10]
a) Explain the genome structure and life cycle of SV40.
b) Explain pathophysiology of diseases caused by Prions with example.
c¢) Comment on fungi act as vectors for transmission of plant viruses

08) Attempt any two of the following: [10]
a) Phage therapy for control of bacterial poultry diseases.

b) Explain any one method of prevention of crop losses due to virus.
infection.

c) Enlist histo pathological method for detection of plant viruses. Explain
any one.
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Instructions to the candidates:

1)
2)
3)
4)
5)
6)
7)
8)

0.1 to Q.3 is compulsory.

Attempt at least two from Q.4 to Q.8.

All questions are compulsory.

All questions carry equal marks.

Draw neat-labeled diagrams wherever necessary.

Use of logarithmic tables and scientific calculators is allowed.
Assume suitable data if necessary.

Figures to the right indicate full marks.

Q1) Attempt any two of the following :

a)

b)

C)

Draw the secondary plots in case of noncompetitive inhibition to find

out value of Ki. [5]
Explain with the help of suitable example, the construction of enzyme
purification chart. [3]
Derive equation for Hill Plot in relation to allosteric enzymes. [5]

02) Attempt any two of the following :

a)
b)

C)

Explain the terms Entropy, Enthalpy & Free energy. [S]
Justify, ‘Phosphoenolpyruvate is a high energy compound.’ [S]
How the laws of thermodynamics are applied to biochemical systems?[5]

03) Attempt any two of the following :

a)

b)
c)

Describe the components of electron transfer system in NO, r