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M.A./M.Sc. (Semester – II) Examination, 2014
MATHEMATICS

MT – 602 : General Topology (Credit System)
(2013 Pattern)

Time : 3 Hours Max. Marks : 50

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

1. a) Let X be a non-empty set and B is a basis for a topology τ on X. Show that τ is equal
to collection of all unions of members of B. 4

b) Define usual topology and lower limit topology on RI and establish relation between them. 3

c) Let { }ba,Rb,a/)b,a(1 <∈=B

      { }ba,Rb,a/]b,a(2 <∈=B

Show that B1 and B2 forms a basis and compare the topologies generated by them. 3

2. a) Let B and  c be basis for topologies on sets X and Y respectively then prove the collection

{ }cC,B/CBD ∈∈×= B  forms a basis for product topology on X × Y. 4

b) Let B be a basis for a topology on a set X, Y ⊂ X, then show that { }BB ∈∩= B/YBy

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

3. a) In a topological space ),X( ℑ prove that

i) φ  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( ℑ  with usual notations prove that AAA ′∪= . 2

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

4. a) Define Hausdorff space. If X is Hausdorff space, XA ⊂  and x is a limit point of A then
show that every neighbourhood of x contains infinitely many points. 4
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b) Define boundary of a set A in ),X( ℑ

Prove that    i) A  = (interior of A) ∪  Boundary of (A)

ii) φ=)A(Bd  iff A is both open and closed. 3

c) Find boundary and interior and closure of 2C RI⊂  where C = A ∪ B

{ } { }oy,ox/)y,x(B,oy/)y,x(A ≠>=== 3

5. a) If X and Y are two topological spaces and f : X→Y then prove that following are equivalent. 4
i) f is continuous

ii) )A(f)A(f ⊂  for every A ⊂ X

iii) For every closed set B in Y, the set f–1 (B) is closed in X.

b) State and prove pasting lemma. 3

c) If n∈Z+ then define topology in an set of real numbers by adjoining to usual basis of open

sets, the one point set {n}. Show that ),( 1τRI  and ),( 2τRI  are homeomorphic though

21 ττ ≠ 3

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

connected. 4

b) Give an example of connected space which is not path connected. 3

c) Define R:g 2 →RI  as g(x, y) = x + y2 show that g is a quotient map. 3

7. a) Prove that image of a compact space is compact under continuous map. 4

b) Show that finite union of compact sets is compact. 3

c) Prove that every compact Hausdorff space is normal. 3

8. a) State and prove Urysohn’s lemma. 8

b) State Tietze Extension theorem. 2

——————
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M.A./M.Sc. (Semester – I) Examination, 2014
MATHEMATICS

MT – 501 : Real Analysis – I
(2013 Pattern) (Credit System)

Time : 3 Hours Max. Marks : 50

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

1. A) If ⊂E dRI  then prove that )O(minf)E(m ∗∗ = , 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 F is differentiable at every point and F′  is bounded then prove that F is of bounded

variation. 2

2. A) If E is bounded subset of RI  with 0)E(m >∗ , 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

C) If f is integrable function on RI , then show that ∫
∞−

=
x

dt)t(f)x(F  is uniformly continuous. 2

3. A) State and prove Egorov theorem. 5

B) If f is measurable function on dRI  then prove that there exists a sequence of simple

function { }∞
=Φ 1kk  that satisfies 

)x(

1k

)x(

k +
φ≤φ  and )x(flim )x(

kk
=φ

∞→
 for all x. 3

C) If f be non-negative, bounded measurable and supported on set of finite measure and

∫ =0f  then prove that f = 0 a.e. 2

4. A) Suppose { }∞

=1nnf  is sequence of non-negative measurable functions with fn → f then

prove that ∫ ∫=
∞→

fflim nn
. Hence, prove that dxadxa

1k

)x(

k
1k

)x(
k ∑∫∫ ∑

∞

=

∞

=
= , where { })x(

k
a  be

sequence of non-negative measurable functions. 5

B) Show that Lebesgue measure is translation invariant. 3
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C) If f is measurable function then prove that f2 is measurable function. 2

5. A) 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] × [0,1] then show that f(x) is integrable on [0,1]. 4

B) If f and g are non-negative measurable function then prove that ∫ ∫ ∫+=+ gf)gf( . 4

C) Prove that 
otherwise,

1x0,
)x(f

2
1

x

0

≤<

⎪⎩

⎪
⎨
⎧

=
−

  is integrable over RI . 2

6. A) If f is absolutely continuous on [a, b] and f ′  = 0 a.e. then show that f is constant function. 5

B) If { }∞

=1nnf  be sequence of measurable function and )x(f)x(flim n
n

=
∞→

a.e.x then show that f

is measurable function. 3

C) Show that f is integrable iff f+ and f – are integrable functions. 2

7. A) State and prove Lebesgue differentiation theorem. 5

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

on a set E of finite measure and { }∞
=φ

1nn  be any sequence of simple function bounded by

M supported on E and fn→φ a.e. then ∫ φ
∞→ nn

lim  exist. 5

8. A) State and prove Rising Sun Lemma. 5

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

––––––––––––––––
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M.A./M.Sc. (Semester – I) Examination, 2014
MATHEMATICS

MT – 501 : Real Analysis – I
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

1. a) Define a metric space (M, d) and if { }n
i iM (x ) R / x 0 or 1 i 1, 2,...,n= ∈ = =  and for x, My ∈

d (x, y) = number of places in which x and y differ. Then show that (M, d) is a metric space.
6

b) State and prove Cauchy-Schwarz inequality. 5

c) In e [0, 1] with supnorm, compute d (f, g) where f (x) = 1 and g (x) = x. 5

2. a) Show that a subset of a metric space is compact iff it is sequentially compact. 6

b) Show that Reals with discrete metric is not separable. 5

c) Give an open cover of (– 10, 10] which does not have a finite subcover in Reals with
usual metric. 5

3. a) 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. 6

b) If A and B are subsets of a metric space (M, d) then prove or disprove

i) Int ( )A B Int (A) Int (B)∪ = ∪

ii) Int ( )A B Int (A) Int (B)∩ = ∩ . 5

c) Find limit points of 
1

A n z
n

+⎧ ⎫= ∈⎨ ⎬
⎩ ⎭

 and Q in reals with usual metric. 5

4. a) With usual notations define m* (A) where nA RI⊂  and show that m* is additive on Mf. 6

b) If f and g are measurable functions then show that their product is also measurable. 5
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c) If f and g are Lebesque integrable functions on nRI  then prove that

i) ∈∫ ∫cf dm = c f dm, c IR

ii) ∫ ∫ ∫(f + g) dm = f dm+ g dm. 5

5. a) State and prove Fatou’s lemma. 6

b) Show that a Riemann integrable function is Lebesque integrable but converse is not true. 5

c) Let A = [0, 4] × (1, 10], B = (0, 1] × [0, 2] in 2RI . Draw picture of S (A, B) and find D (A, B). 5

6. a) For ∞<≤ p1  prove that LP ( μ ) is a normed linear space with norm, 

1
p

p
p

x

f f d
⎡ ⎤
⎢ ⎥= μ
⎢ ⎥⎣ ⎦
∫ .

6

b) Show that step functions are dense in LP ( μ ). 5

c) State Holder’s inequality and Riesz theorem. 5

7. a) Define an orthonormal sequence in an inner product space. Show that

π π π
1 cos (n x) sin (mx), ,
2

 n, m = 1, 2, . . . is orthonormal sequence in L2 [ ]( ), ,m−π π . 8

b) State and prove Bessel’s inequality. 8

8. a) Let f (x) = x2. Show that its classical Fourier series in )nx(cos
n

n)1(
4

3 1n
2

2

∑
∞

=

−
+

π
. 8

b) Apply Gram-Smidt process to functions 1, x, x2, . . . to obtain formulas for first three

Legendre polynomials 
n

2 n
n n

2n 1 1 d
(x 1)

2 2 2! dx

+ −  for n = 1, 2, 3. 8

——————
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M.A./M.Sc. (Semester – II) Examination, 2014
MATHEMATICS

MT – 605 : Partial Differential Equations
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

ii) Figures to the right indicate full marks.

1. a) Eliminate the arbitrary function F from the equation x + y + z = F(x2 + y2+ z2). 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

i) z = px + qy + g(p, q)

ii) g(x, p) = h(y, q) 5

2. a) Prove that the Pfaffian differential equation

rd.x
��

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

0xcurl.x =
��

8

b) Show that following equations are compatible and find one parameter family of their
common solutions f = xp – yq – x = 0,  g = x2p + q – xz = 0 4

c) Solve the non-linear partial differential equation zpq – p – q = 0 4

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 :

y2 uxx – 2xy uxy + x2uyy = 
x

2y  ux + 
y
2x  uy in to cononical form and solve it. 8

b) Find the complete integral of the equation :

f = p2x + q2y – z = 0 by Jacobi’s method. 8
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5. a) State Dirichlet’s problem for rectangle and find it’s solutions. 8

b) Using D-Alembert’s solution of infinite string find solution of :

,
t

y

c

1

x

y
2

2

22

2

∂
∂=

∂
∂     ,x0 ∞<<         0t >

y(x, 0) = u(x),  ut(x, 0) = v(x),   x≥ 0

y(0, t) = 0,  t≥ 0 8

6. a) State and prove Kelvin’s inversion theorem. 8

b) Find the solution of the Heat-equation in an infinite rod which is defined as :

ut = kuxx, ∞<<∞− x ,    0t >

u(x, 0) = f(x), ∞<<∞− x 8

7. a) Solve the following diffusion equation using Fourier transform technique :

ut = kuxx, ∞<<∞− x ,    0t >

u(x, 0) = f(x), ∞<<∞− x 8

b) Is the surfaces : x2 + y2 + z2 = cx2\3 equipotential ? If yes, find the potential function. 4

c) Prove that the solution of the Neumann problem is unique upto addition of a constant. 4

8. a) State an prove Harnack theorem. 8

b) Classify the following equations in to Hyperbolic, parabolic or elliptic type :

i) 7uxx – 10uxy – 22uyz + 7uyy – 16 uxz – 5uzz = 0

ii) ezuxy – uxx = log(x2+y2+z2+1) 8

——————
B/II/14/



�������	� [4631] – 208

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

Gg – 222 : Industrial Geography
(2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

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

1. a) What is regional economics ? 2

b) Describe the impact of economical factors on industrial location. 4

c) Critically examine the Israd’s model. 4

2. a) What do you mean by centralization ? 2

b) Explain the problems of cotton textile industries. 4

c) Describe the scope of industrial Geography. 4

3. a) What is K7 model ? 2

b) What are the characteristics of industrial regions ? 4

c) Write a note on agglomeration of industries. 4

4. a) State two names of Anglo-American industrial regions. 2

b) Discuss the favorable situation for industrial linkage. 4

c) Explain the influence of geographical factors on chemical industry. 4

5. a) Describe ‘Western European industrial region’. 4

b) Explain the nature of software industries. 5

6. a) Explain the assumptions of Weber’s industrial location theory. 4

b) Discuss the development of software industries in India. 5

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

Gg – 205 : Geograpy of Disaster Management
(2013 Pattern)

Time : 2 ½ Hours Max. Marks : 38

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

1. a) What do you mean by vulnerability ? 2

b) Discuss the nature of the hazards associated with fairs and festivals of India. 4

c) What do you mean by Pandemics ? 4

2. a) What is a stampede ? How can it be averted ? 2

b) Identify the role of home guard in disaster management and mitigation. 4

c) Discuss the different causes of food poisoning and the nature of the disaster it creates. 4

3. a) What do you mean by disaster resilience ? 2

b) Discuss the broad spectrum of psychological impacts of disasters. 4

c) Explain how fire is a manmade disaster. 4

4. a) How can you relate earthquakes with landslides ? 2

b) Explain how and why fire is a manmade disaster ? 4

c) Is it possible to avert natural disasters ? Illustrate your answer with suitable examples. 4

5. a) Differentiate risk and disaster. 4

b) What are the causes of earthquakes and volcanoes ? 5

6. a) How do cyclones originate ? 4

b) Discuss the application of modern technologies in the management of disasters. 5

——————
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Seat
No.



��������� [4631] – 301

M.A./M.Sc. (Semester – III) 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.

1. a) What do you mean by Geographical location ? 2

b) State the geographical location of India. 4

c) Discuss the economic position of India with respect to the world. 4

2. a) Illustrate the major drainage system of Maharashtra. 2

b) Describe the major west flowing rivers in India. 4

c) Describe the northern mountain division. 4

3. a) What is weather ? 2

b) Describe the climatic regions in India. 4

c) Discuss the causes of soil degradation. 4

4. a) Mention various types of forest. 2

b) Describe the distribution of forest in India. 4

c) Discuss the causes of deforestation. 4

5. a) Describe the major hydro power projects in Maharashtra. 4

b) Give an account of distribution and production of wheat in India. 5

6. a) Describe the cotton textile industry in India. 4

b) Discuss the industrial development in Maharashtra. 5

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

Gg – 320 : Multivariate Statistics
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) 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

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

2509978
305910
325131120

A
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

351016
152215
683

B

c) 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

Y 1 4 6 9 2 3 7 10 1 7 10

X1 1 1.2 0.5 0.8 2 2.5 3.0 3.0 3.0 4.0 3.5

X2 1.8 1.7 1.6 1.5 1.8 1.6 2.0 2.0 2.0 2.2 2.5
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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. 20

X 1 4 6 9 2 3 7 10 1 7 10

Y 1 1.2 0.5 0.8 2 3 7 10 1 7 10

Z

(temp in 0C)
18 17 16 15 18 16 20 20 20 22 25

5. Find the first two principal components from the given correlation matrix and interpret the
results. 20

X1 X2 X3 X4 X5

X1 1.0 0.7 0.3 0.5 0.7

X2 1.0 0.1 0.2 0.5

X3 1.0 0.9 0.3

X4 1.0 0.8

X5 1.0

6. Extract first factor of loadings, calculate Eigen vector and explained variance for the data
given in Q. 5. Interpret the results. 20

7. Write notes on any two. 20
i) Trend surface Analysis
ii) Factor scores
iii) Applications of FA in human geography.

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

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

Time : 3 Hours Max. Marks : 50

 Instructions : 1) Attempt any three questions from Q. 1 to 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.

1. a) What do you mean by economic geography ? 2

b) Describe the scope of study of economic geography. 4

c) Describe the nature of economic geography. 4

2. a) What do you mean by homestead economy ? 2

b) Describe the characteristics of village economy. 4

c) Explain the Weber’s model of industrial location. 4

3. a) What do you mean by economies of scale ? 2

b) How are the countries classified according to economic development ? 4

c) Explain the Rostow’s Model of economic development. 4

4. a) Define international trade. 2

b) Explain the economic factors influencing the international trade. 4

c) Discuss the problems and prospects of international trade. 4

5. a) How is the level of economic development measured ? 2

b) Give a brief history of economic development post-independent India. 4

c) Explain the role of privatization and globalization in the economic development of India. 4
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6. a) What do you mean by hypothesis ? 2

b) What are the types of hypothesis in economic geography ? 4

c) Write a note on formation of hypothesis. 4

7. a) Give the importance of natural resources in Economic development. 5

b) What are the attributes of human resources ? What role they play in economic
development ? 5

8. a) ‘Land, labour and capital are the basic elements of production’. Discuss. 5

b) Explain the external economies of scale. 5

——————
B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg – 201 : Quantitative Techniques in Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

2) Use of calculator and statistical table is allowed.

3) Figures to the right indicate full marks.

1. a) Write a note on inferential statistics. 6

b) Calculate mean and median for the following data. The table shows the annual

floods discharge (Q 000 m3/s) of a river. Comment. 14

     

Class
(Q 000 m3/s

2 – 4 4 – 6 6 – 8 8 – 10 10 –12 12 –14 14 –16 16 – 18 18 – 20

Frequency 18 28 16 17 04 01 03 02 01

2. a) Write a note on skewness. 6

b) Calculate variance for the following data of size of pebbles in mm in a pot hole. 14

Class 1– 50 51– 100 101 – 150 151– 200 201– 250 251– 300

Frequency 5 10 21 10 6 5

3. a) Write properties of normal probability distribution. 6

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

examination, find out the probability that 14

i) 4 students would pass

ii) 5 students would pass

iii) 6 students would pass
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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

Rainfall in cm 106 138 125 103 128 132 118 117 120 114

Year 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952

Rainfall in cm 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) 173 233 206 188 170 126 212 300 174 205

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/Ii/14/
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M.A./M.Sc. (Semester – III) Examination, 2014
GEOGRAPHY

Gg – 306 : Geoinformatics – III
(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

 Instructions : 1) Attempt any two questions from question numbers 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/II/14/
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M.A./M.Sc. (Semester – III) 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/II/14/
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M.A./M.Sc. (Semester – II) 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) Let X be a set. Let fτ  = {U ⊆  X : X \ U either is finite or is all of X }. Prove that fτ  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 IRl on IR is strictly finer than the standard topology on IR. 4

2. a) If {τα} is a family of topologies on X, show that ατ�  is a topology on X. Is ατ�  a

topology on X ? Justify. 6

b) Let X = {a, b, c}. Let 1τ  = {φ, X, {a}, {a, b}} and 2τ  = {φ, X, {a}, {b, c}}. Find the smallest

topology containing 1τ  and 2τ . Also find the largest topology contained in 1τ  and 2τ . 5

c) Prove that the order topology on �+ is the discrete topology on �+. 5

3. a) If � is a basis for the topology of X and � is a basis for the toplolgy of Y, then prove that the
collection D = {B × C : B∈� and C∈�} is a basis for the topology of X × Y. 6

b) Let Y be a subspace of X. If U is open in Y and Y is open in X, then prove that U is open
in X. 4

c) Let A be a subset of the toplogical space τ. Prove that Ax∈  if and only if every open set
U containing x interesects A. 6

4. a) Prove that every finite point set in a Hausdorff space X is closed. 6

b) Show that the topological space X is Hausdorff if and only if the diagonal { }Xx|xx ∈×=Δ
is closed in 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. 4

5. a) State and prove pasting lemma. 6

b) Prove that the image of a connected space under a continuous map is connected. 6

c) Let {An} be a sequence of connected subspaces of X, such that ,AA 1nn φ≠∩ +  for all n,

show that �
n

nA  is connected. 4
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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 YX:f →  be a bijective continuous function. If X is compact and Y is Hausdorff, then
prove that f is a homeomorphism. 4

7. a) Let X be a topological space. Then prove that X is compact if and only if for every collection

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

C
∈

�  of all

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.

——————
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M.A./M.Sc. (Semester – III) 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 ar equals 3r2. Hence, evaluate the
sum 0 + 3 + 12 + ... + 3n2. 5

B) How many non-negative integer solutions are there to the inequalities x1 + x2 + x3 + ... + x6  <  20
and x1 + x2 + x3 < 7 ? 3

C) Solve the recurrence relation an = 2an/2 + 5, with a2 = 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 ? 3

C) Find the rook polynomial for a full n × n board. 2

3. A) Prove by combinatorial argument that
r r 1 r 2 n n 1

...
r r r r r 1

+ + +⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + + + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟+⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠
. 4

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
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5. A) 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

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

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

6. A) 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] 5

B) Solve the recurrence relation 3

an = an–1 + 3n2, a0 = 10

C) Find the coefficient of x25 in (1 + x3 + x8)10. 2

7. A) 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

B) 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

8. A) A computer dating service wants to match six men, denoted M1, M2, M3, M4, M5, M6
each with one of six women, denoted W1, W2, W3, W4, W5, W6.

If man M1 is incompatible with women W2 and W4, man M2 is incompatible with W1 and  W5,
man M3 is compatible with all womens, man M4 is incompatible with women W2 and W5,
man M5 is incompatible with woman W4 and man M6 is incompatible with woman W6,
how many matches of the six men are there ? 5

B) Using generating function, solve the recurrence relation :

an = 3an – 1 – 2an – 2 + 2 with a0 = a1 = 1. 5

——————
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M.A. / M.Sc. (Semester – III) Examination, 2014
MATHEMATICS

MT – 701 : Functional Analysis

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

ii) 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

vector y  ∈ H such that f(x) = y,x  for every x ∈ H. 8

b) Let  X be a normed space over C. Let 0 ≠  a ∈ X. Show that there is some

functional f

on X such that f(a) = ||a|| and || f|| = 1. 6

c) Find 
⊥

M   if M = {(x, y) : x + y = 0} < RI
2. 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) A linear operator T : l2 → l2 is defined by

T (x1, x2, x3, . . . xn, . . .) = ⎟
⎠
⎞

⎜
⎝
⎛

...,
n
x

,...,
3
x

,
2
x

,x n32
1  Find ∗

.T . 2
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4. a) 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. 6

b) If T is any operator on a Hilbert space H and if βα,  are scalars such that β=α , then

show that *TT β+α  is normal. 4

c) If T is an operator on a Hilbert space H for which x,Tx  = 0 for all  x ∈ H, then prove

that T = 0. 6

5. a) State and prove the uniform boundedness principle. 8

b) Show that the unitary operators on a Hilbert space H form a group. 4

c) Let {An} be a sequence in  B(H) and A ∈ B (H) such that ||An  – A|| →  0 as n →  ∞ .
If each An is self  - adjoint, then show that A is self- djoint. 4

6. a) Let Y be a closed subspace of a normed linear space X. Show that a sequence {xn + Y}

converges to X + Y in X/Y if and only if there is a sequence {yn} in Y such that {xn + yn}

converges to x in X. 8

b) Show that every positive operator on a finite dimensional Hilbert space has a positive
square root. 4

c) Let T be an operator on H. If T is non-singular then show that )T(σ∈λ  if and only

 if )T( 11 −− σ∈λ . 4

7. a) State and prove the closed Graph Theorem. 8

b) Let X = C′  [a, b] with norm given by ||f|| = ||f|| ∞  + || f′ || ∞   and Y = 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. 8

8. a) Let T be a normal operator on H with spectrum { }m21 .,..,, λλλ . Show that T is

self-adjoint if and only if each λ i is real. 4

b) 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. 4

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

an example of a subspace which is not closed. 8

——————
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M.A./M.Sc. (Semester – IV) 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) ?

B) Prove by combinatorial argument that ⎟⎟⎠
⎞

⎜⎜⎝
⎛

+
+

=⎟⎟⎠
⎞

⎜⎜⎝
⎛++⎟⎟⎠

⎞
⎜⎜⎝
⎛ +

+⎟⎟⎠
⎞

⎜⎜⎝
⎛ +

+⎟⎟⎠
⎞

⎜⎜⎝
⎛

1r
1n

r
n

...
r
2r

r
1r

r
r

. 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. 4

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 x1 + x2 + ... +
x6 = 20 and x1 + x2 + x3 = 7 ? 4

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 ar equals r. Hence evaluate the sum
0 + 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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5. A) How many ways are there to distribute eight different toys among four children if the first
child gets atleast two toys ? 6

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

C) Solve the recurrence relation an = 2an/2 + 2, n > 4 with a2 = 1. 4

6. A) Using generating functions, solve the recurrence relation an = an – 1 + 2 with a0 = 1. 6
B) How many ways are there to assign 20 different people to three different rooms with atleast

one person in each room ? 6

C) Solve the recurrence relation an = 3an – 1 + n2 – 3, with a0 = 1. 4

7. A) Find recurrence relation for the number of n-digit binary sequences with an even number
of zeros. 6

B) Solve the recurrence relation an = an – 1 + n(n – 1) with a0 = 3. 6
C) 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

8. A) How many ways are there to send six birthday cards, denoted C1, C2, C3, C4, C5, C6 to
three aunts and three uncles, denoted A1, A2, A3, U1, U2, U3; if aunt A1 would not
like cards C2 and C4; if A2 would not like C1 or C5; if A3 likes all cards; if U1 would not like
C1 or C5; if U2 would not like C4; and if U3 would not like C6 ? 8

B) Solve the recurrence relation 1a2a 2
1n

2
n += −  with a0 = 1. 4

C) 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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M.A./M.Sc. (Semester – IV) 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) Let the poset L = < L; < > be a lattice. Set ba ∧  = inf {a, b} and ba ∨  = sup{a, b}. Prove

that the algebra La = < L ; ∨∧,  > is a lattice. 5

b) Prove that I is a prime ideal of a lattice L is and only if there is a homomorphism φ  of L onto

C2 with I = 1−φ {0}. 5

c) Let I be an ideal and let D be a dual ideal. If I ∩  D φ≠  then show that DI∩  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 =∧∨∧∨∧ )xz()zy()yx(
)xz()zy()yx( ∨∧∨∧∨  holds in L. 5

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

3. a) Let L be a distributive 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) Let I = {a1, ..., an} be a set of n atoms of a semimodular lattice. Prove that the following

conditions are equivalent. 6

1) I is independent.

2) 1 i i 1(a ... a ) a 0,+∨ ∨ ∧ =  for i = 1, 2, ..., n – 1.

3) 1 n(a ... a ) n.∨ ∨ =

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

b) Prove that in a distributive lattice L, an element j is join-irreducible if and only if L – ( j ) is a

prime ideal. 5
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c) Let L 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(J(HL ~= 6

5. a) Prove that in a distributive lattice every maximal ideal is prime. 5

b) Let L be a lattice and a, b .L∈  If aMb and bM*a (that is, dual of bMa) hold in L then prove

that .]ba,a[]b,ba[ ~ ∨=∧ 5

c) Prove a lattice is a chain if and only if every ideal is a prime ideal. 6

6. a) Let L be a bounded 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) Let L be a lattice of finite length. If L is semimodular then prove that any two maximal
chains of L are of the same length. 8

7. a) Prove a lattice is modular if and only if it does not contain a pentagon. 8

b) Let L be a distributive lattice and let I and D be ideal and dual ideal of L respectively such
that I ∩  D = φ. Prove that there is a prime ideal P such that I P⊆  and P D .∩ = φ 8

8. a) Prove that a lattice L is distributive if and only if for any two ideals I and J of L;

I J { i j| i I, j J } .∨ = ∨ ∈ ∈ 8

b) Find a set of all congruence relations on a lattice L shown in the following figure. 8

——————
B/II/14/



��������� [4621] – 102

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) Let the partial derivatives D1f, ..... Dnf  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 mRI . Prove that f  is continuous at a point if
and only if each component fk, k = 1, ...., m is continuous at that point. 3

c) State the Inverse function Theorem. 2

2. a) State and prove chain rule for derivatives of vector fields. 5

b) Let 22:f RIRI → and 23:g RIRI →  be two vector fields defined as follows.

j)x2y(sinie)y,x(f )y2x( ++= +  j)uv2(i)w3v2u()w,v,u(g 222 −+++=  compute the

Jacobian matrix )1,1,1(hD − . Where gofh = . 3

c) Find the directional derivative of the scalar field f(x, y) = x2 – 3xy along the parabola
y = x2 – x + 2 at the point (1, 2). 2

3. a) State and prove second fundamental theorem of calculus for line integrals. 5

b) Let f   be a vector field continuous on an open connected set S in nRI . 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 jyxiyx3)y,x(f 32 +=  is a gradient on any subset

of 2RI . 2

4. a) Let α  and β  be equivalent piecewise smooth paths. Prove that β=α∫ ∫ d.fd.f
C C

 if α  and

β trace out C in the same direction and β−=α∫ ∫ d.fd.f
C C

 if α  abd β  trace out C in the

opposite directions. 4

b) Compute the value of the line integral ∫ +
+

C
|y||x|

dydx
 where C is the square with vertices

(1, 0), (0, 1), (–1, 0) and (0, –1) transversed once in a clockwise direction. 4
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c) Compute the mass M of one coil of a spring having the shape of the helix whose vector

equation is kbtjtsinaitcosa)t( ++=α  if density at (x,y, z) is x2 + y2 +z2. 2

5. a) Define step function over rectangle θ . Define double integral of a step function over
rectangle θ . If f is constant function on interior of rectangle θ  find the double integral of
f over θ . 4

b) Evaluate the double integral ∫∫
θ

++ dydx)yyx3x( 323
 where ]1,0[]1,0[ ×=θ . 3

c) Transform the integral to polar co-ordinates and compute its value.

∫ ∫ ⎥⎦
⎤

⎢⎣
⎡ + −

1

0

x

2x

2/122 dxdy)yx( . 3

6. a) Let )T(r  be a smooth parametric surface , C* be a smooth curve in T and *)C(rC =  is a
smooth curve lying on the surface. Prove that at each point of C  the fundamental vector
product is normal to C. 4

b) Compute the fundamental vector product of j)vbuay(i)vbuax()v,u(r 22o110 +++++=

k)vbuaz( 330 +++ . 3

c) Compute the surface area of a hemisphere of radius ‘a’ using surface integral. 3

7. a) Let j)y,x(Qi)y,x(P)y,x(f +=  be a vector field that is continuously differentiable on an

open simply connected set S in the plane. Prove that f  is a gradient on S if and only if

x
Q

y
P

∂
∂=

∂
∂

 everywhere on S. 5

b) Consider the mapping defined by the equations ,vux += 2uvy −=
i) Compute the Jacobian determinant J (u,v).
ii) A triangle 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.
iii) Calculate the area of S by a double integral extended over S and also by a double

integral extended over T.

iv) Evaluate ∫∫ −+−
S

2 dxdy)1yx( . 5

8. a) State and prove strokes Theorem . 5

b) Determine the Jacobian matrix and compute the curl and divergence of F  where

k)zsin(cosxyj)xzsin(yiysinx)z,y,x(F 22 ++= . 5

__________________
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M.A./M.Sc. (Semester – I) Examination, 2014
MATHEMATICS

MT-503 : Group Theory (Credit System)
(2013 Pattern)

Time : 3 Hours Max. Marks : 50

       N.B. : i) 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 ⎟⎟⎠
⎞

⎜⎜⎝
⎛=

10
11

A  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 α  = (a1, a2, ..., am) and β  = (b1, b2, ..., bn) have no entries in

common then prove that βα=αβ . 5

b) Show that every element in An for n ≥  3 can be expressed as a 3-cycle or a product of
three cycles. 5

3. a) With usual notation prove that ~)z(Aut n 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 ⊕ Z2 is isomorphic to one of the following groups. 5

Z12, Z6 ⊕ Z2, A4, D6. Determine which one by elimination ?

5. a) Let G be a group and let z(G) be the centre of G. If 
)G(z

G
 is cyclic then prove that G is

abelian. 5

b)  i) Prove or disprove

The group S3 is the internal direct product of its two proper subgroups. 5

ii) If G is non-abelian group of order p3 (p is prime) and z(G) ≠  {e} then prove that

p)G(z = .
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6. a) Let GG: →φ  be a group homomorphism and let Gg ∈ . 5

If Gg)g( ∈′=φ  then prove that φ=′φ− kerg)g(1 .

b) Determine all homomorphic images of D4 (upto isomorphism). 5

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

prove that G = 4 ×  K where 
⎭
⎬
⎫

⎩
⎨
⎧ =∈= exGxH

np  and { }exGxK m =∈= . 5

b) Find all abelian groups of order 360. 5

8. a) For any finite group G, prove that

∑ σ+= )a(:G)G(ZG . 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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M.A./M.Sc. (Semester – I) 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) Let y1 (x) and y2 (x) be two solutions of the equation y P(x) y Q(x)y 0′′ ′+ + =  on the interval

[a, b]. Prove that y1 (x) and y2 (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 x2e20y6yy −=−′−′′  by using method of

undetermined coefficients. 3

c) Show that y = c1ex + c2e–x is the general solution of 0yy =−′′  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 y1 = x is one solution of 0yyxyx2 =−′+′′ , then find y2 and the general solution. 3

c) Replace the differential equation 
2

2

d x dx
P(t) Q(t)x 0

dtdt
+ + =  by an equivalent system of

first order equations. 2

3. a) State and prove Sturm comparison theorem. 5

b) Find the normal form of the equation 0y
4
1

xyxyx 22 =⎟
⎠
⎞⎜

⎝
⎛ −+′+′′ . 3

c) Locate and classify the singular points on the x-axis of 0y2y)1x(yx)1x3( =+′+−′′+ . 2
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4. a) Find two independent Frobenius series solutions of differential equation

0y)1x(yxyx2 2 =+−′+′′  about regular singular point 0. 5

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

0y)2x3(y)x5x2(yx4 242 =++′−+′′ . 3

c) Find the power series solution of differential equation yyx =′ . 2

5. a) Solve the system

dx
3x 4y

dt
= − +

y3x2
dt
dy

+−= . 5

b) Determine the nature of point x = ∞  for the equation 0y2yx4yx2 =+′+′′ . 3

c) Find the critical point of

6x5y
dt
dx 2 +−=

yx
dt
dy −= . 2

6. a) Find the general solution of differential equation ( ) 0y2yx22
3y)x1(x =+′−+′′−  about

regular singular point 0. 5

b) Find all solutions of the nonautonomous system

x
dt
dx

=

tex
dt
dy += . 3

c) Show that the function E (x, y) = 2x2 – 3xy + 3y2 is positive definite. 2



7. a) If m1 and m2 are roots of auxiliary equation of the system

ybxa
dt
dx

11 +=

ybxa
dt
dy

22 +=

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 ( ) 0y)1p(pyx2yx1 2 =++′−′′−  about x = 0 by power series

method. 5

8. a) Find the exact solution of initial value problem y1 = y2, y(0) = 1 starting with y0(x) = 1.

Apply Picard’s method to calculate y1(x), y2(x), y3(x) and compare these results with

the exact solution. 5

b) Let f (x, y) be a continuous function that satisfies a Lipschitz condition

2121 yyk)y,x(f)y,x(f −≤−  on a strip defined by bxa ≤≤  and ∞<<∞− y . If (x0, y0)

is any point on the strip, then prove that the initial value problem 0 0y f (x, y), y(x ) y′ = =  has

one and only one solution y = f (x) on the interval [a, b]. 5

––––––––––––––––––––
B/II/14/
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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

b) Let f (x, y) = 
222

22

)yx(yx

yx

−+
 where 0)yx(yx 222 ≠−+ . Show that iterated limits of f (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) Let f be a scalar field defined on an open set S in �n and let r  be a vector valued function

which maps an interval J ⊆  � into S. Define the composite function g fo r=  on J by the

equation g (t) =  ))t(r(f  Jt ∈ . If for  )t(r,Jt ′∈  exists and if f is differentiable at )t(r then

prove that )t(g′   exists. 6

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

y
z

)yx(
x
z

)yx(
∂
∂−+

∂
∂+ . 5

c) If a vector field f  is differentiable at a  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 dy)xy2y(dx)xy2x( 2

C

2 −+−∫  where C is a path from (–2, 4)

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



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

b) Find the amount of work done by the force jxy2i)yx()y,x(f 22 +−=  in moving a particle

in a counter -clockwise direction once around a square bounded by the co-ordinate axis

and the lines x = a and y = a a > 0. 4

c) Let S be the set of all (x, y) ≠  (0, 0) in �2 and let f  be the vector field defined on S by the

equation

2 2 2 2

y x
f (x, y) i j

x y x y
−= +
+ +

. Show that D1f2 = D2f1 everywhere on S but f  is not

a gradient on S. 4

5. a) Define double integral of a bounded function over a rectangle, prove that every function

which is bounded on a rectangle θ  has a lower integral ! ( f )  and an upper integral ),f(I

further prove that f is integrable over θ  if and only if its upper and lower integrals are

equal. 8

b) Evaluate 2 2sin x sin y dx dy
θ
∫∫

Where ],0[],0[ π×π=θ . 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) j)xy2(i −+

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

clockwise direction. 4

c) Evaluate ∫∫∫
S

32 dzdydxzxy  where S is the solid bounded by the surface z = xy and the

plane y = x, x = 1 and z = 0. 4

[4621] – 12 -2- ��������



7. a) Discuss the independence of the surface integral under change of parametric

representation. 6

b) Consider the hemisphere given by kvsinajcasvusinaicasvcasua)v,u(r ++=  where

⎥⎦
⎤

⎢⎣
⎡ π×π=

2
,0]2,0[T . Find 

v
r

u
r

∂
∂×

∂
∂

 and what are the singular point of this surface. 5

c) Transform the surface integral 
S
(curlF) n ds⋅∫∫  to a line integral by the use of Stoke’s

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

of the paraboloid z = 1 – x2 – y2 with 0z ≥ and n  is the unit normal with a non negative
z
component. 5

8. a) State and prove Divergence Theorem. 8

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

kexjysinzizxy)z,y,x(F y2222 ++= . 5

c) In usual notation show that FFCurl ×∇= . 3

___________________

B/II/14/
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M.A./M.Sc. (Semester – I) 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) Let V and 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 IR is isomorphic to IRn+1. 6

b) Find the basis and dimension of the following subspaces of the vector space V of n × n

matrices over IR��: 5

i) the set of all symmetric matrices.

ii) the set of all skew-symmetric matrices.

c) Prove that if A is an n × n nilpotent matrix over IR, then An = 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) Let V be a 2n-dimensional vector space and let W1 and W2 be (n + 1) dimensional

subspaces of V. Prove that 2)WWdim( 21 ≥∩ . 5

c) Let V be a vector space over IR and let V = W ⊕  X. Let R be a linear operator on V

defined by R (w + x) = w – x for w ∈ W, x ∈ X. Prove that 5

i) R2 = I;

ii) R is diagonalizable.
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3. a) Define the direct sum of the vector spaces, Let V1, V2 ..., Vm be finite dimensional vector

spaces over K. Prove that the vector space V1 ⊕V2 ⊕  ... ⊕Vm is finite dimensional if

and only if each Vi is finite dimensional. In this case, show that

dim (V1 ⊕V2 ⊕  ... ⊕Vm) = dim V1⊕  dim V2 ⊕  ... ⊕  dim Vm. 6

b) Let T 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 = α I for

some scalar α . 5

c) Let T : �3 → ��2 be 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

{(1, 1), (1, –1)}. 5

4. a) Let T be a linear 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 that if T is

diagonalizable, then V = ker T ⊕  im T. 5

c) Find the minimal and characteristic polynomials of the following two matrices: 5

1 1 0 0 1 0 1 0
0 1 1 0 0 1 0 1
0 0 1 1 0 0 1 0
0 0 0 1 0 0 0 1

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠
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6. a) Let T 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 n×n upper triangular matrices over IR� is an upper triangular

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

triangular matrix. 6

b) Let V be an inner product space over IR�. Prove that ||u + v|| ≤  ||u|| + ||v|| for any u, v ∈V.

When does equality occur ? Justify your answer. 5

c) Find ⊥W  if W is a subspace of  IR�4 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 that if T

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

b) Find the unitary matrix whose first two columns are ⎟⎟⎠

⎞
⎜⎜⎝

⎛ −
3
1,

,3
1,

3
1

 and ⎟⎟⎠
⎞

⎜⎜⎝
⎛

2
1,

2
1,0 . 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/II/14/
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M.A./M.Sc. (Semester – I) Examination, 2014
MATHEMATICS

MT-505 : Ordinary Differential Equations

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

1. a) If y1(x) is one solution of the differential equation 0y)x(Qy)x(Py =+′+′′ , then find the

other solution y2. 5

b) Verify that y1 = 1 and y2 = log x are linearly independent solutions of a equation

0)y(y 2 =′+′′  on any interval to the right of origin. 5

c) Find the general solution of x5e14y25y10y −=+′+′′  by method of undetermined
coefficients. 6

2. a) State and prove sturm separation theorem. 8

b) Find the particular solution of differential equation )x(fyy =+′′  by using method of variation
of parameters. 8

3. a) Find normal form of equation 0y)x(Qy)x(Py =+′+′′ . 5

b) Show that y = C1ex + c2e2x is the general solution of 0y2y3y =+′−′′  on any interval. 3

c) If y1(x) and y2(x) are any two solutions of equation 0y)x(Qy)x(Py =+′+′′  on [a, b], then
prove that their Wronskian W(y1, y2) is either identically zero or never zero on [a, b]. 8

4. a) Verify that origin is a regular singular point and calculate two independent Frobenius

series solution for the equation 0yy)1x2(xyx2 2 =−′++′′ . 8

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

∫
∞

∞=
1

dx)x(q , 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

y4x3
dt
dx

−=

yx
dt
dy

−=

Seat
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b) Locate and classify the singular points on the x-axis of 0xy3y)1x(2y)1x(x3 =+′−−′′− . 4

c) Prove that the function E(x, y) = ax2 + bxy +cy2 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

0abyy]x)1ba(c[y)x1(x =−′++−+′′−  where a, b, c are constants. 8

b) Find the exact solution of initial value problem y′  = y2, y(0) = 1, starting with y0(x) = 1.

Apply Picard’s method to calculate y1(x), y2(x), y3(x) and compare these with exact
value. 8

7. a) If m1 and m2 are roots of the auxiliary equation of the system

ybxa
dt
dx

11 +=

ybxa
dt
dy

22 +=

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

point. 8

b) For the system

y
dt
dx

−=

x
dt
dy =

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

8. a) Find the general solution of 0yyxy =+′+′′  about x = 0 by power series method. 8

b) Show that the function f (x, y) = xy2 satisfies Lipschitz condition on any rectangle bxa ≤≤
and dyc ≤≤ , but it does not satisfy a Lipschitz condition on any strip bxa ≤≤   and

∞<<∞− y . 8

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
MATHEMATICS

MT-601 : Complex Analysis

(2013 Pattern) (Credit System)

Time : 3 Hours Max. Marks : 50

N.B. : i) Attempt any 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 Ω . If u and v are

continuously differentiable and satisfy the Cauchy-Riemann equations on Ω , then prove

that f is holomorphic on Ω  and  
z
f

)z(f
∂
∂

=′ . 5

b) If f is holomorphic in a region Ω  and 0f =′ , then prove that f is constant. 3

c) If ⎟
⎠
⎞⎜

⎝
⎛

∂
∂+

∂
∂=

∂
∂

yi
1

x2
1

z  and ⎟
⎠
⎞⎜

⎝
⎛

∂
∂−

∂
∂=

∂
∂

yi
1

x2
1

z , then show that Δ=
∂
∂

∂
∂=

∂
∂

∂
∂

zz
4

zz
4

where Δ  is the Laplacian 
2

2

2

2

yx ∂
∂+

∂
∂=Δ . 2

2. a) If f and g are holomorphic in Ω , then prove that fg is holomorphic in Ω . Also prove that

gfgf)fg( ′+′=′ . 5

b) Prove that a holomorphic function in an open disc has a primitive in the disc. 3

c) Determine the radius of covergence of the series 
n

1n
nza∑

∞

=
 where an = n!. 2

3. a) If f is holomorphic in an open set Ω  and Ω∈C  is a circle whose interior is also contained

in Ω , then prove that ξ
−ξ

ξ
π

= ∫ + d
)z(
)(f

i2
!n

f
C

1n
)n(
)z(  for all z in the interior of C. 5

b) State and prove Cauchy inequalities. 3

c) State symmetry principle. 2
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4. a) Suppose f is holomorphic in an open set Ω , and  Ω⊂K  is compact. Then prove that

there exists finitely many segments N21 ,..., γγγ  in K−Ω  such that ∫∑
γ= −ξ

ξξ
π

=
n

N

1n z
d)(f

i2
1

)z(f

for all Kz ∈ . 5

b) Prove that every non constant polynomial 01
1n

1n
n

n aza...zaza)z(P ++++= −
− with

complex coefficients has a root in �. 3

c) Show that if |b|r|a| << , then ba
i2

)bz)(az(
dz

r
−
π=

−−∫  where γ  denotes the circle

centered at the origin of radius r. with positive orientation. 2

5. a) If f has a pole of order n at zo, then prove that

)z(G
zz

a
...

)zz(
a

)za(
na

)z(f
0

1
1n

0

1n
n

0

+
−

++
−

+
−
−

= −
−

+−
 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.

Then prove that ∫ ∑
=

=
C

N

1k

)
k

f(res
zdz)z(f . 3

c) State argument principle. 2

6. a) State and prove Riemann’s theorem on removable singularities. 4

b) Suppose that f has an isolated singularity at the point z0. Then prove that z0 is a pole of f if

and only if ∞→)z(f  as 0zz → . 4

c) Find the residue of z

az

e1
e

)z(f
+

=  at iz π= . 2

7. a) State and prove open mapping theorem. 5

b) Prove that  π=−∫
∞

∞−
2x

xcos1
. 5

8. a) If f is a nowhere vanishing holomorphic function in a simply connected region Ω , then

prove that there exists holomorphic function g on Ω  such that )z(ge)z(f = . 5

b) If  f is holomorphic in a disc DR(zo), then prove that ∫
π

θ θ+
π

=
2

0

i
00 d)rez(f

2
1

)z(f  for any

0 < r < R. 5

——————
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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) Let V 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 V1 = (1, 0, –1) ; V2 = (1, 2, 1) ;
V3 = (0, –3, 2). 3

C) Let F2x2 be the vector space of all 2x2 matrices over F and W1 = 
⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛ ∈FZ,Y,X

OZ
YX .

Show that W1 is subspace of F2x2. 2

2. A) If V and U are vector spaces over F and 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 (e1, e2, e3)

and the basis ),,( 321 eee ′′′  where )(e),(e),,(e 1,1,11,1,00,11 321 =′=′=′ . 5

3. A) If U, V are finite-dimensional vector spaces over F and  φ  :   V →  U is a linear mapping,

A is the matrix of φ  with respect to some given bases B, C of U, V respectively then prove

that rank A = rank φ . 5

B) Let f : R2  →   R2 be 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) Let f : R3  →   R3 be defined by f(x1, x2, x3) = (x1, x1 + x2, x1 + x2 + x3). Show that f is linear
mapping. 2
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4. A) If A  ∈ Fnxn matrix has n distinct eigen values n21 ...,, λλλ  then show that there exists an

invertible matrix P such that P–1AP = diag ( )32,1 ...,, λλλ . 5

B) The three eigen vectors ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−−
0
1

1

0
1
1

1
1

1
,,  of a 3 x 3 matrix A are associated respectively

with eigen values 1, –1 and 0. Find matrix A. 3

C) Determine the eigen values of the matrix A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−

102
111
121

  , if exist. 2

5. A) Reduce the following matrix into triangular form

A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−
−

430
210
331

5

B) Find the Jordan Canonical form of

A =  
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

310
121
211

5

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

i) ( ) ∗∗ +∗+ = UTUT

ii) ∗∗∗ = TUUT )(

iii) TT =∗∗

B) If B is 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. 5

B) Show that if λ  is an eigen value of a normal operator T, then λ  is an eigen value of T*. 5

8. A) State and prove Sylvester’s theorem. 6

B) If matrix A = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−

310
121
211

 then find a matrix P such that

P-1 AP = 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

300
020
001

. 4

——————
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MT-605 : PARTIAL DIFFERENTIAL EQUATIONS

(2013 Pattern) (Credit System)

Time : 3 Hours Max. Marks : 50

N.B. : i) Attempt any five questions.
ii) 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, q) = 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 + z2) dy + (y2 – xy) dz = 0. 5

b) Explain the method of solving the first order partial differential equation, f(z, p, q) = 0. 3

c) Solve : yz dx + xz dy + xy dz = 0. 2

3. a) If h1 = 0 and h2 = 0 are compatible with f = 0 then prove that h1 and h2 satisfy

x y z

(f,h) (f,h) (f,h)
0

(x,u ) (y,u ) (z,u )

∂ ∂ ∂
+ + =

∂ ∂ ∂
. 5

b) Find the complete integral of the equation : 3

2 2
x y zU U U 1,=+ +  by Jacobi’s method.

c) Derive the analytic expression for Monge Cone at (x0, y0, z0). 2

4. a) Find the complete integral of partial differential equation  z2(p2z2+q2) = 1 by Charpit’s
method. 5

b) Find the two initial strip for the equation

2 21
z (p q ) (p x) (q y)

2
= + + − −

which passes through the x-axis. 3

c) State Harnack’s theorem. 2
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5. a) Find the integral surface of the equation : pq = z passing through curve c : x0 = 0, y0 = s,
z0 = s2. 5

b) Reduce the equation : Uxx + x Uyy = 0 in the region x < 0 to canonical forms. 3

c) Is the surface x2 + y2 + z2 = c x2/3 equipotential ? If yes, then find potential function. 2

6. a) If u(x, y) is harmonic in bounded domain D and continuous in ,BDD ∪=  then � attains
its maximum on the boundary B of D. 5

b) Prove that if the solution of following problem exist, then it is unique. 5

utt – c2uxx = F(x, t),  0 < x < t, t > 0

u(n, 0) = f(x),     0≤ x≤e

ut (x, 0) = g(x)

u(0, t) = u(e, t),  t ≥  0.

7. a) State and prove Kelvin’s Inversion theorem. 5

b) Prove that for the equation :

U xy
1

L U U 0
4

= + =

the Riemann function is :

0V(x, y, , ) J ( (x )(y )α β = − α − β

where J0 denote the Bessel’s function of the first kind of order zero. 5

8. a) Using Duhamel’s principle, find the solution of non-homogenous heat equation : 5

ut + Kuxx = F(x, t), x , t 0−∞ < < ∞ >

u(x, 0) = 0,   x .−∞ < < ∞

b) Classify the following equation into Hyperbolic Parabolic or Elliptic type.

uxx + 2uyz + cosxuz – ey2
 u = coshz. 5

______________
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M.A./M.Sc. (Semester – II) Examination, 2014

MATHEMATICS

MT – 602 : Differential Geometry

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

ii) Figures to the right indicate full marks.

1. a) Let S be an n-surface in 1n+RI , let SI: →α  be a parametrized curve in S, let to I∈  and

)to(SV α∈ . Prove that there exists a unique vector field V tangent to S along α , which is

parallel and has V(to) = V. 6

b) Sketch the following vector fields on 2RI  : X (p) = (p, X(p)) where

i) X(p) = – p

ii) X (x1, x2) = (– x2, x1). 4

c) Consider a vector field X (x1, x2) = (x1, x2, 1, 0) on 2RI . For RI∈t  and 2p RI∈ , let

)t()p( pt α=φ  where α  is the maximal integral curve of X through P. Show that t)t(F φ=
is a homo-morphism of additive group of real numbers into the invertible linear maps of the

plane. 6

2. a) Let S be a connected n-surface in 1n+RI . Show that on S, there exists exactly two smooth

unit normal vector fields N1 and N2. 6

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

multiplication by 
r
1

. 5

c) Show that the graph of any smooth function IR IRn: →f  is an n-surface in 1n+RI . 5
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3. a) Show that the covariant differentiation has the following property : ( ) YXYXYX ′⋅+⋅′=′⋅ . 5

b) Let a, b, c, d RI∈  be such that ac – b2 > 0. Show that the maximum and minimum values
of the function g (x1, x2) = ax1

2 + 2bx1x2 + cx2
2 on the unit circle x1

2 + x2
2 = 1 are eigen

values of the matrix ⎟⎟⎠
⎞

⎜⎜⎝
⎛

cb
ba

. 6

c) Show that the 1-form η  on { }IR2 0−  defined by 22
2

2
1

1
12

2
2

1

2 dx
xx

x
dx

xx

x

+
+

+
−=η  is

not exact. 5

4. a) Let U be an open subset of 1n+RI  and RI→U:f  be a smooth function. Let

S = f –1(c) RI∈c  and Sq0)q(f ∈∀≠∇ . If RI→U:g  is smooth function and Sp ∈  is

an extreme   point of g on S, then show that there exists a real number λ  such that

)p(f)p(g ∇λ=∇ . 6

b) Let S denote the cylinder x1
2 + x2

2 = r2 of radius r in 3RI . Show that α  is a geodesic of

S if and only if α  is of the form )dt(),bat(sinr),bat(cosr()t( +++=α  for some real
numbers a, b, c, d. 6

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

5. a) Let U be an open subset in 1n+RI  and RI→U:f  be a smooth function. Let Up ∈  be a
regular point of f and let c = f (p). Show that the set of all vectors tangent to f –1(c) at p is

equal to [ ]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 ))t(y),t(x()t( =α  be a local parametrization of the oriented plane curve C. Show

that  
2322 )yx(

xyyx
k

′+′
′′′−′′′=α� . 5

6. a) Prove that on each compact oriented n-surface S in 1n+RI  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



7. a) Show that the Weingarten map Lp is self-adjoint (that is )w(LVW)v(L pp ⋅=⋅  for all

v, w ∈ Sp). 6

b) Let C be a connected oriented plane curve and CI: →β  be a unit speed global

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

c) Find the integral curve of the vector field X given by X (x1, x2) = (x1, x2, – x2, x1) through
the point (1, 0). 5

8. a) Let S be an n-surface in 1n+RI  and P S∈  Prove that there exists an open set V about P

in 1n+RI  and a parametrized n-surface →φ U: 1n+RI  such that φ  is one to one map from

U onto SV ∩ . 8

b) Let S be the ellipsoid 1
c
x

b
x

a
x

2

2
3

2

2
2

2

2
1 =++  a, b, c all non-zero, oriented by the outward

normal. Show that the Gaussian curvature of S is 2

4

2
3

4

2
2

4

2
1222

c
x

b
a

a
x

cba

1
)p(k

⎟⎟⎠

⎞
⎜⎜⎝

⎛
++

= . 8

–––––––––––––––
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M.A./M.Sc. (Semester – II) Examination, 2014
MATHEMATICS

MT – 604 : Complex Analysis
(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) If ∑
∞

=0n

n
nza  is a given power series with radius of convergence R, then prove that

1n

n

n a
a

limR
+∞→

= , if this limit exists. 6

b) Find the radius of convergence of the power series n n

n 0
k z

∞

=
∑ , where k is integer ≠  0. 5

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

2. a) If z and z ′  are points in the extended complex plane �∞ and d (z, z ′ ) denote distance

between z and z′ , then derive the expression 

( ) ( )
1
22 2

2 z z
d (z, z )

1 z 1 z

′−
′ =

⎡ ⎤′+ +⎢ ⎥⎣ ⎦

. 8

b) Define Möbius transformation. Prove that every Möbius transformation maps circles of
�∞  onto circles of �∞ . 5

c) Evaluate the cross ratio (i – 1, ∞ , 1 + i, 0). 3

3. a) If G is open and connected and →G:f � is differentiable with 0)z(f =′  for all z in G, then
prove that f is constant. 6

b) Let f be analytic in the disk B (a ; R) and suppose that γ  is any closed rectifiable curve in

B (a ; R). Then prove that f 0
γ

=∫ . 5

c) Let it
(t) eγ =  for π≤≤ 2t0 . Then find 2

dz
z 1γ +∫ . 5
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4. a) Let →G:f � be analytic and suppose G)r;a(B ⊂  (r > 0). If it(t) a re , 0 t 2γ = + ≤ ≤ π, then

prove that 
1 f (w)

f (z) dw
2 i w zγ

=
π −∫  for raz <− . 8

b) State and prove Cauchy’s estimate. 4

c) Evaluate the integral π≤≤=γ∫
γ

2t0,e,dz
z

zsin it
)t(3 . 4

5. a) State and prove Fundamental theorem of algebra. 6

b) If [ ]→γ 1,0: � is a closed rectifiable curve and a { }∉ γ , then prove that ∫
γ −π az

dz
i2

1
 is an

integer. 5

c) Let 222 yxz)z(f +==  for z = x + iy ∈�. Show that f is continuous. Also show that f does

not have a primitive. 5

6. a) Let G be connected open set and let →G:f � be an analytic function. Then prove that the
following are equivalent statements 8
i) 0f ≡

ii) there is a point a in G such that 0f )n(
)a(
=  for each 0n ≥ .

iii) { }0)z(f:Gz =∈  has a limit point in 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 m at z = a and let g (z) = (z – a)m f (z), then prove that

)m(
)a(g

!)1m(
1

)a;f(sRe −

−
= . 5

c) Show that for a > 1, 2
0

d
a cos a 1

π θ π
=

+ θ −
∫ . 5

8. a) State and prove Rouche’s theorem. 6

b) State and prove Schwarz’s Lemma. 5

c) Let 
)2z()1z(z

1
)z(f

−−
= , give the Laurent series expansion of f (z) for annulus ann

(0 ; 0, 1). 5

––––––––––––––––––––
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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.
         ii)   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 ?

ii) Write a function to read a matrix of size 5 x 6 from the keyboard using “for” loop.

iii) 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 (  )

      {

                int num [  ]  = { 1, 2, 3, 4, 5, 6 } ;

                num [ 1 ] = = [ 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. 5
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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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M.A./M.Sc. (Semester – III) Examination, 2014
MATHEMATICS

MT-702 : Field Theory (Credit System)
(2013 Pattern)

Time : 3 Hours Max. Marks : 50

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

1. a) Let p(x) ∈ F[x] be an irreducible polynomial over a field F. Prove that there exist an

extension 
><

=
)x(p
)x(F

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

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

of 1 + θ  in )(Q θ  (Q = set of all rational numbers). 5

2. a) Prove that the element α  is algebraic over the field F if and only if the simple extension

F)(F α  is finite. 5

b) Prove that if [F( α ):F] is odd then F( α ) = F )( 2α . 5

3. a) Let K1 and K2 be two finite extensions of a field F contained in K. Prove that

]F:K[]F:K[]F:KK[ 2121 ≤ . 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

4. a) Prove that a splitting field of a polynomial of degree n over F is of degree at most n !
over F. 5

b) Determine the splitting field and its degree over Q for x3 – 2. 5

5. 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 x4 + x + 1 ∈ ]x[Q  is a separable polynomial. 3

ii) Illustrate 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

x4 – 5x2 + 6 ∈ ]x[Q . 5

7. a) Prove that the finite field Fpn (with pn elements) is the splitting field over the field Fp of the

polynomial xx
np − , with cyclic Galois group of order n, generated by the Frobenious

automorphism pσ . 5

b)  i) Write down the multiplication table for F4. 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 x4 + 1 ]x[z∈  is reducible modulo every prime p. 5

——————
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M.A./M.Sc. (Semester – III) Examination, 2014
MATHEMATICS

MT – 703 : Functional Analysis
(Credit System) (2013 Pattern)

Time : 3 Hours Max. Marks : 50

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

1. a) Let H be a Hilbert space and M be a closed subspace of H. Prove that .M)M( =⊥⊥
4

b) Give an example of an isometry on a Hilbert space that is not surjective. 4

c) State Hahn-Banach theorem. 2

2. a) For an operator A on a Hilbert space H, if A = ∗A  and <Ah, h> = 0 for all h ∈ H, then
prove that A = 0. 4

b) If {xn} is a sequence in a Banach space X such that ∞<∑
∞

=1n
nx ,then prove that the

series  ∑
∞

=1n
nx  converges in X. 4

c) Give an example of an orthonormal basis of L2 [0, 2 π ]. 2

3. a) If A is a normal operator on a Hilbert space and μλ,  are distinct eigen values of A, then

prove that ker (A – λ ) ⊥  ker (A – μ ). 4

b) Prove that if p ≥  q ≥  1, then lq ⊆  lp. 3

c) 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. 3

4. a) If X is a normed space and x ∈ X, then prove that }1f,xf:)x(f{supx ≤∈= ∗
. 5

b) Let H be a separable Hilbert space with basis {en}. If A is an operator defined by Aen = 
n
1

 en,

then show that A is a compact operator. 3

c) Give an example of a Banach space which is not a Hilbert space. 2
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5. a) 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

b) Let }0x
n
1:l)x({M

1n
n

2
n ∑ =∈=

∞

=
. Is M a closed subspace of l2 ? Justify. 3

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

6. a) 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

b) If T is a finite rank operator on a Hilbert space, then prove that ∗T  is also a finite rank
operator. 4

c) Define a reflexive space and give an example. 2

7. a) State and prove Riesz representation theorem for a Hilbert space. 5

b) On C [0, 1], define ∫= dt)t(ff . Let L (f) = f ⎟
⎠
⎞⎜

⎝
⎛
2
1

. Is L a bounded linear functional

on C [0, 1] ? Justify. 5

8. a) If T is a compact, self-adjoint operator on a Hilbert space, then prove that either T±  is

an eigen value of T. 5

b) Prove that ∞
∗ =ll1 . 5

——————
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M.A./M.Sc. (Semester – III) Examination,  2014
MATHEMATICS

MT – 702 : Ring Theory
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

1. a) Let R be a ring 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 Z2. 5

c) Prove that any subring of a field which contains the identify is an integral domain. 5

2. a) If φ  : R →  S is a homomorphism of rings then prove that Kernel of φ  is an ideal of R and

image of φ  is a subring of S. Further prove that )R(~
Ker

R φ
φ . 8

b) Let R be the ring of all continuous real valved functions on the closed interval [0, 1].

Prove that the map →φ R: IR, defined by ∫=φ
1

0

dt)t(f)f(  is a homomorphism of additive

groups but not a ring homomorphism. 5

c) Prove that the ring 2x and 3f are not isomorphic. 3

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 
M
R

 is field. 8

b) Assume R is commutative. Let I and J be ideals of R and assume P is a prime ideal of R
that contains InJ. Prove that either I or J is contained in P. 5

c) Prove that an ideal I = (z, x) is maximal ideal in Z [x]. 3

4. a) Let F be a field. Prove that F contains a unique smallest sub field F0 and that F0 is

isomorphic to φ  or Zp for some prime P. 8

b) Let R be a commutative ring with unity 1 and I and J be ideals co-prime to each other.
Prove that I n J = IJ and 8

J
R

I
R

I

R ×−
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5. a) If F is a field then prove that the polynomial ring F(x) is a Euclidean domain with norm
given by N(p(x)) = degree of p(x). 8

b) Prove or disprove 8

i) The ring [ ]5ZR −=  is a Euclidean domain.

ii) The ring [ ]5ZR −=  is a PID.

6. a) If R is a principal ideal domain and I is a non-zero ideal in R. Then prove that I is prime if
and only if I is maximal ideal. 8

b) Prove that a quotient of a PID by a prime ideal is again a PID. 8

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 I be a proper ideal in the integral domain R and let p(x) be a nonconstant monic

polynomial in R[x]. If the image of p(x) in ⎟
⎠
⎞⎜

⎝
⎛

I
R

 [n] cannot be factored in ⎟
⎠
⎞⎜

⎝
⎛

I
R

 [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 F2[x]. 8

——————
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M.A./M.Sc. (Semester – III) Examination, 2014
MATHEMATICS

MT-703 : Mechanics

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

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

1. a) Explain the following terms. 6
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

0
q
LqL

dt
d

t
L

j j
j =⎟⎟⎠

⎞
⎜⎜⎝

⎛
∂
∂−−

∂
∂ ∑

�

� . 5

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

)x(v)x(vxm
12

xm
L 22

42

−+= �

�

 where V is some differentiable function of x. Find equation of

motion for x(t). 5

2. 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

3. a) A particle is contrained to move on the plane curve xy = c, where c is a constant, under
gravity, obtain the Lagrangian and hence the equation of motion. 5

b) Explain Atwood Machine and discuss its motion. 5

c) If the cyclic generalized co-ordinate qj is such that dqj represents the translation of the
system, then prove that the total linear momentum is conversed. 6

4. a) Show that the geodesic in a Euclidean plane is a straight line. 7

b) Show that the curve is a catenary for which the area of surface of revolution is minimum
when revolved about y-axis. 5

c) Find the extremal of the functional dx
y
x

I
2

1
2

3

∫ ⎟⎟⎠
⎞

⎜⎜⎝
⎛
′

= , subject to the condition that y(1) = 0,

y(2) = 3. 4
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5. a) Show that the Euler-Lagrange’s equation of the functional ∫ ′=
2x

1x

dx)y,y,x(f)x(y(I  has the

first integral 
y
fyf
′∂

∂′−  = constant, if the integrand does not depend on x. 5

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

extremizes the integral ∫ ′=
2x

1x

dx)y,y,x(f)x/y(I  subject to the conditions

2211 y)x(y,y)x(y == , and the integral ∫ ′=
2x

1x

dx)y,y,x(gJ  = const. 7

c) Deduce from D’ Alembert’s principle the Hamilton’s principle for conservative system. 4

6. a) 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. 8

b) Use Hamilton’s principle to find the equation of motion of a simple pendulum. 8

7. a) Describe the Routh’s procedure to solve the problem involving cyclic and non-cyclic

co-ordinates. 8

b) A Hamiltonian of one degree of freedom has the form

,
2

kq
)be(eq

2
ab

bpqe
2

H
2

tt2t ++α+−
α
β= α−α−α−  where a, b, α  and k are constant.

1) Find a Lagrangian corresponding to this Hamiltonian.

2) Find an equivalent-Lagrangian that is not explicitly dependent of time. 8

8. a) 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. 4

b) Show that, the determinant of an orthogonal matrix is equal to 1± . 4

c) State and prove the rotation formula. 4

d) State and prove the Jacobi identity for Poisson brackets. 4

——————
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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 Kk,k. 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 with n≥ 1, G has n – 1 edges and no cycles if and only

if G has no loops and has, for each u, ),G(Vv ∈  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 that if T is a tree with k edges and G is a simple graph with ,k)G( ≥δ  then T is a
subgraph of G. 6

5. a) Let )G(),G( β′α′  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 ).G(n)G()G( =β′+α′ 8

b) Prove that every component of the symmetric difference of two matchings is a path or an
even cycle. 4

c) Show that the hypercube Q3 has nine perfect matchings. 4
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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

b) Prove that the number of spanning trees of a connected graph is the product of the numbers
of spanning trees of each of its blocks. 6

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

8. a) Let k(G), )G(k′  and )G(δ  denotes vertex connectivity, edge connectivity and minimum
vertex degree in a graph G, respectively. Prove that if G is a simple graph, then

).G()G(k)G(k δ≤′≤ 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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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 that p (x) = x2 – x – 1 in �3[x] is irreducible over �3. Show that there exists an
extension K of �3 with nine elements having all roots of p (x). 6

c) Find the minimal polynomial over � of 21+− . 4

2. a) Show that every finite extension is algebraic extension. What about the converse ? Justify
your answer. 8

b) Let F be a field and let LF: →σ  be an embedding of F into an algebraically closed field L.
Let E = F ( α ) be an algebraic extension of F. Then prove that  σ  can be extended to an
embedding  ,LE: →η  and the number of such extensions is equal to the number of distinct
roots of the minimal polynomial of α . 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) = x4 – 2 ∈� [x] over � also find its degree over �. 8

4. a) Show that any finite field F with pn elements is the splitting field of ].x[Fxx p
pn

∈− Hence
or otherwise prove that any two fields with pn elements are isomorphic. 8

b) Find the smallest normal extension (upto isomorphism) of � )3,2( 44  in � . 4

c) Let E 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 F is a finite field of characteristic p, then show that each element a of F has a unique pth

root p a  in F. 6

c) Show that � )3,2( = �� )32( + . 4
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6. a) Show that a finite separable extension E of a field F, then E is simple extension. 8

b) Let F and E be fields, and let n21 ...,,, σσσ  be distinct embeddings of F into E. Suppose

a1, a2, ..., an ∈E, ∑ =σ
=

n

1i
ii 0)a(a  for all a ∈ F. Then prove that ai = 0, for all i = 1, 2, ..., n. 8

7. a) 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). 8

b) Let E be splitting field of x3 – 2 ∈ � [x] over � and K = � (ω ) be the subfield of E, where

ω is cube root of unity 1≠ω . Verify the result in (a) above. 8

8. a) Show that it is impossible to trisect the angle of 60°. 6

b) Show that the polynomial x7 – 10x5 + 15x + 5 is not solvable by radicals over �. 6

c) Show that Galois extension of a Galois extension need not be Galois. 4

——————
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MATHEMATICS
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(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 a k-manifold in nRI . If M∂  is nonempty, then prove that M∂  is a (k – 1) manifold
without boundary. 7

b) Show that g (x, y, z) = det 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

kkk

jjj

iii

zyx
zyx
zyx

 is an alternating 3-tensor on nRI .

Further, express g as a combination of elementary tensors. 6

c) Define volume of a parameterized surface in nRI . 3

2. a) Let U be an open set in nRI  and f : U → nRI  be of class cr. 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 nRI  and N M=∂ . 8

b) Define a closed form and give an example of it. 4

c) Give an example of a z-manifold in 3RI  without boundary. 4

3. a) Let F be a k-tensor with usual notation, if σ

∈σ
∑ σ= F)sign(AF

KS

, then prove that AF is an

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 Tp (s2) where  ⎟⎟⎠
⎞

⎜⎜⎝
⎛≡ 0,

2
1,

2
1P . 4
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4. a) Define the differential operator d and for any K-form w, show that d (dw) = 0. 7

b) If w = xz dx + y dy + exz dz and η  = ycosx dx + x dy + 2xy dz, then find ( )η∧w . 5

c) Define exact form and give an example of it. 4

5. a) Define orientation of a manifold M and induced orientation on M∂ . 6

b) State Stokes’s theorem. 5

c) Let w = yz dx + xz dy + xy dz and )u,uv,vu()v,u( 2−=α . Find )dw(*α . 5

6. a) Let M be an orientable k-manifold with nonempty boundary. Prove that M∂  is orientable. 7

b) State Green’s theorem for compact, oriented z-manifold. 5

c) Show that a unit n-ball Bn is an n-manifold in nRI . What is its boundary ? 4

7. a) With usual notation, show that )w*(d)dw(* α=α . 8

b) Let →α 2)1,0(: 3RI  be given by )1vu,v,u()v,u( 22 ++=α . Let Y be the image set of α .

Evaluate ∫ ∧+∧
Y

3131322 dxdxxxdxdxx . 8

8. a) If w and η  are k and l forms respectively, then prove that

η∧−+η∧=η∧ dw)1(dw)w(d K . 8

b) Let { }0A 2 −= RI . If 
22 yx
dyxdxy

w
+
+−= , then show that w is not exact in A. 8

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

2) Figures to the right indicate full marks.

1. a) When are two maps f0, f1 : X →  Y said to be homotopic ? 4

b) Prove that there exists a map f : Bn →  Sn–1with foi = I, where i : Sn–1 →  Bn is the

inclusion map and I : Sn–1 →  Sn–1 the identity map if and only if I : Sn–1→  Sn–1 is

homotopic to the constant map. 8

c) Let f, g : X →  Sn be continuous maps such that f (x)≠  – g (x) for all x ∈ X. Show that f is

homotopic to g. 4

2. a) If Y is 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 S2 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 IR2 which is connected but not path connected. 4

4. a) Define the fundamental group )x,X( 01Π  . 4

b) If f : X →Y is continuous, show that there exists a homomorphism

f* : )x,X( 01Π  → 1 0(Y, f (x ))Π . 8

c) Find the fundamental group of IRn. 4
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5. a) Prove that S1 is not a retract of B2. 8

b) Prove that IRn+1\{0} has the same homotopy type of Sn. 8

6. a) Let X be a set and 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 IRn, 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 IR3. Find all vertices, edges and faces. 8

___________________
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d 1
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� ������������������ -23
BK =1.38×10 Joule /°K�

�� ����������������� -34h=6.625×10  Joule. sec.

�� �������������������� 23 -16.023×10   mole

 � !�����"��������� -31
em  = 9.1×10  kg

#� $���%�&��"�%�'��� 8= 3×10 m/s
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lnz

β
−∂
∂ ���

�� 5'�)� �'��� ��� '%�'� ���(������������� 6� 7%����%�� ���� 3���%� 6�+%���
�%���%���%��������������!�8)��6����������%���%���%��/ ���

�� 9'��������%�������)��'�)���'�������&�(��������������������%���������
"����)���&������
������/

5&�����
 �5&������

1E = 2, 3, 4 ��%�� 2E = 5, 6, 7 ��%��

1 5,  25,  75Ω = 2 100,  150,  250Ω =

9'���&������������(�� %�����������������������'����� %�������%���
��&/�:���%���'���%���%���%���"���-���%����"������&�%���'���;�%%��%��������/���

��� �� 5'�)��'���"�������%����������%��%��������'��%�����(���%���������%���

%��������$4��'����������"�������%���������� ( )� �����'���&�����%���'�

�����&�������E to E Eδ+ �%���%�����&� ( ) 3 /ZN NE BV EΩ = ���

�� :���'�����%���"������%����%���%���%�������%���'���)��"������('���/���

��� �� :���%���'��!�8)��6�������������%�&��%���%���%�������'������'�)��'�
���%���"� �/�/�/� �(����$

���
� ��� �'������� �(����ν � ��� �'������� (������

�(����V� �%���%�����&� � 8: : 3 : : 2rms πν ν ν = ���

�� ����%�����'���&������"����%����%�������������'�'��%����%����%���

�����&������ ( )1
2E n ω= + � �����<4
4��////////�*�%����'��(���%�%���"����%��

���� ���%��� �'�� �8(����%��� "�������� �����&/����� �'�)� �'��� ��� �)

���(�������4� �(��%"%�� '���� �
�
� %�� �%���� �&� ( )2 /3 E E T

TvC R e θθ −= � )'���

E
K

θ ω= �
���
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�� 9)����������(%�� �&������ A � ���� A′ � ���� %�� �'����� %�������%���)%�'
���'���'���"���%���������%�����&������=/

5'�)��'��������(&� ( )S= n EKl Ω �)'�����&�����'�����'�%�����������%��/���

��� �� 3��������������%����������4��'�)��'����'��(�����%%�&��"�"%��%����'�

�&����� %�� �� (���%����� �%��������� �� )%�'� �����&� rE � %�� �%���� �&

rP
Er Nr

Er Nr
r

e

e

β

β

− −∝

− −∝=
∑ ���

�� :���%���'���8(����%���"��������������%��%����)�"���('��������/�>����
��������'��?�&�%�'6�@�������)�����*%������)/ ���

�	� �� A�%��� �'�� �����%��� �������4� �%������ �'����'��%����"� (���������%�
����������(�����%������8������������%��"%���H

�� /�>���������%���'�����%�
�)/ ����

�� 9'������%��)�%�'���"�B%�'%���%��C/- ���������%�&�%���%�����&�</#���.��/
���������'��3���%������&�����3���%����(���������"��'����������/ ���

�
� �� *�%������'������������D1%����������8E/ ���

�� :���%���'��3���%�6�+%�����%���%���%���%���'��"���� ( )s

1
n =

1seβ μ∈ − +
���
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1�2����������0���	����	� ( )
r

r e� �� ������α ���0�������	����������������

��� �� -�	����������	��������	���	����������������	����������������������	��
	����������������������1�����������	�%����	������������������������%����	
�	������	����	�������������	����

2

2
( )

tA
t e�

�

�

�

3�	���������%�%����
�������	�����	���������	����������������������������������
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(����	��������������������(������	��	���

2
2 41

H
2 2

p
kx ax

m
� � �

�	��������	�������� ���

%� ���	������������0���	��
�����������������������	��������������	����������
���������� 24 a� � ��"�������� ���
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3N/2N

3N

V 2
Z

N! h

m� ���� �� �� �� �

���3������2���'&� �;!�&�%!�!:'��0�����1�����(!�3&0��!��0�� ��!�,�&�

2

3 2 �
S = NK ln ln T ln (ln K 1)

2 2 2

m
p

h

� ��
� � � � �� �
� �	 
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�	� �� 9�0�$� �����0��� !��!�(!5� ���3� ����� 4�&���$�!�0�� �'��!4�0(00�1� 0�
0�#!&�!1�4&�4�&�0���������!��!�4!&��'&!�����0$���!�4!&��'&!� ���
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�
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2

2 ��C 12
T
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r rot

NK e�
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(� 2��3������%0�4!&�0���0��!����41�6B��0���������0���!��!�(!�0��$0#!��(1

� �2 2H KT Cp� � � ���

�� ;�!�&���#!��0�1��,���!�'!��,�B
�
�$�������!&��0���!�4!&��'&!�0��
��������

@����30� (!� ��!� &��� #!��0�1� �,���!�'!�� �,� �=1$!�� ��� ��!� ���!
�!�4!&��'&!A� 6D0#!�� 	�+�!�'�&�3!0$��� �,�B

�
� �� �� ��'5�+�!�'�&

3!0$����,�E
�
��������'� ���

�� �� @�!����!�0���4��!��0��μ����5����3���������!��!�4!&��'&!

2
2 3N

T
2 ������b

h
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� ���� �� �� �� �
� ���

(� 2���!���%�4&�#!�!:'04�&�0�0�����!�&!�� ���

�� B!������,&!!�!�!&$1�F KT ln Z E TS�� � � ����3�����

2
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2
r

( ��
E ( �� ��� � �r

� �� �� �� �� � �� �	 

�� ���
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�	 
������������� 319.1  10 kg−= ×

�	 ���������������� 191.6  10 C−= ×

�	 ��������������� 346.626  10 J-s−= ×

�	 ����������������� 231.38  10 J/K−= ×

 	 !����"�����#�$�� 266.023  10 /K mol= ×

%	 ������������ 24 29.27 10 A m−= × −

&	 ������$����'�������(��� 74 10π −= × )���'*�

+	 �����������'�������(��� 12 2 28.85 10 /C N m−= × −
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��� !����(���'��#�����������,���� ����

�	 ���(#������������������������'�����������#�����&-����./0�
���������'"�����1����#��������������'�������#������&-�/

$	 ����#�������������#�����"�����'������"�������,��������"���/�2/

������3�������"4&/�+2��")�������"4%/ 5�6���(*�

�	 3�����#����������������"#���������������6/% ,$*��/0����"�����'
�������� ��+76%�� *�� ��" ��� ������,����� �� +/&1 ����#���� ���
����������������������������������������/

"	 !�������������������������������������66��(*���"��#8"�����'
6/66��,$*��/����#�������������������������"�����������(�����$����'
�������������/

�	 !��������8'�����$����(�������"(��"#����"�(�����������

-220.5×10 c-m. 0����"����������������������������������#"����

����#���#�$� -154×10 cm.����#�������(�������$����'������8'���
�����/

�	 9������(���:;�<#����������/���,����������������'���������������
�����������������������#����������������������������������������
��"(���������"������������$'����������/

��� �	 =������<#�����m
d eE
dt
ϑ ϑ

τ
⎛ ⎞
⎜ ⎟⎝ ⎠

+ = − ��������������"�����������'ϑ ��

���,����������"#������'�����<#���'ω �� ( ) ( ) 10
2 21

iωτσ ω σ
ω τ

⎛ ⎞
⎜ ⎟⎜ ⎟⎝ ⎠

+=
+

,���� ( )
2

0
ne

m

τσ = 1�'�$������������#�#���������/ ���

$	 >8(���� ��� (����������� (���������/;����� �� �8(������� ���
(������������#���(��$����'#����?������������'��(������������/���
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��� �	 ;���#�� ���������� : (���'��"�� ��� ����������� �� �������� ��
(����"��(��������/ ���

$	 9������������"'���������#(�����"#������'1@��,���������('��
��#(�����"#����������������������������"#����������/ ���

��� �	 >8(�����'���������#������������������������$������"����������'/ ���

$	 >8(�������(�������������������(�������������"����������/;�����
(�������$����'��"�8(����"���������'(����(�������$�������/ ���

��� �	 ;����� ��� �8(������� ��� (����������� �#���(��$����' �� ���"#�����
���������/ ���

$	 @������"(���������������/ ���

�	� �	 ;���#�����(�������������@�����' ���

$	 �	 !�,������(����#��,�����8(����6A���$�$����'��������������
�����������������',�������A�$����������������'B ���

�����>
�
��������4 / ��/

��	 ����#����������#���?��"��(����������"�(�� 0λ ��62������"

,����"�����'�� 3 311.3 × 10  kg / m ��"������,��������6&/�7/ ���

�
� �	 >8(������������(�����������('�����'�����������������������/ ���

$	 >8(������������(�����#8<#�������������#(�����"#�����/ ���

�	 ����������������������'$��"�����������������������8���"�"1��"#��"
��"(����"�������������/ ���

"	 >8(�����'(�0��"�'(�00�#(�����"#�����,����8��(���/ ���

����
������	
��������������������������������������������	
	



��������	��
�������������� ������������������������������	��

����������	

�����������

�����������	�������������� ! 
"�������##��$%�"��&� #������'%

���������	
��� ���������������
��������
���
���������������

�� �����
�� 
�������
�!�"
�#��$����!����#�%
���&����
��%�
��������������'�
(� )��*������+�'����*����,���������#�
�� +�'�����
�������'������������%�""������
-� .��
%�"
'�����������/"������!
�������"��"��
�����""
*���

P1550

��� ���������	
�������������������	� ����

�� �	������	���������������������������	��
���	��������������	��	�����
������	����������������	��	�����������������������
���� ����!���"�������

���������������
������	����������������#���	���
��"�$������%�������������
���������������������	��������	��	���������������������������
��������
������	�������������
"

&���	�'��������������	�(� ")*+ ����,�%���(� ")+ ����-

�� -������������#�����	���
��������������	���������������	��������	�
������������������	��	��������" .�/�������
�"

&���	�'��
�
(." �.+ ��	��,�"

�� -��������������������������������	�����	�������������	�����	����	��	���

��/���0����

&���	�'� t sa  =  5 .38F             a  =  -23 .7F

���� o t o sr  = 1 .7 0 F              r  =  2 . 4 0 F

���� 27 341.6748 10            1.0549 10M kg J s− −= × = × −�

�� 1��������� ����&��������������	����������	��	� kbG e π−= � %�,� ��� ���

�����	������	�������������������	���������"

&���	�'�2���������
�������	�������	���������������3(���
 ( )
1

212 2
     V

R

m
r E dr

γ
γ = −⎡ ⎤⎣ ⎦∫�

���������	��
���������

�����������������������������������������������������������������������������������������������������������������������������������������������	�	�	



�� 1�����������������	�����
%����	�����
%�	����	�����
��	���������������	
��	���������������	�	������4���	��4

���	�����
� μπ μ ν→ +

��	������
� ee μμ ν ν→ + +

2������������	� � �e e+→ +

5����	�����
� en p e V+° → + +

�� -��������K ∞ �������������	����	��������	�������
�����������������
������
���������	�����6�����������������������������������������	��"
������	��������	��������	���	��	����������7�	���� 8.����������7��	�

�	������������	����	���	�������7��	��� ( ) 7.68a uσ = ����	�� ( ) 8.3s uσ =

���	������9
�
:� 0 .0 00 92aσ = ����	� 10 .6sσ = ����	��	��ξ�(��"6*�

��� �� ;#����	�������	��������	���������	���������	���	�����������������
	����� ��� ����� 	����� �� 	������ ���	����� ����	�

2 1 1
s k l k

A ze g s g l
m k k

μ
⎡ ⎤
⎢ ⎥
⎢ ⎥⎣ ⎦

= +∑ ∑
= =

���

�� 9���������������
������������	"�1����������	��������	��	���
�����������

�������	�����	��
� 0 ,
r

rμ
Ε

ΔΕ =
− ��������
��������������������	�	�" ���

��� �� �
���	���������	�����<����	������	��	��#������	������������������	�
��������	��������������	��	��������������	���
�	�����������	�" ���

�� 9������������������������	��"�"�"

�� ���

��� /�����������	������������

���� =������������	��

��� -�	����������������	�����������������	�" ���

������	
��

































	�	



��� �� >����������������	�?�9���������������������������������	�����	�����������
�������	���������������" ���

�� &���������������������	���������	���
�����������	��������	���	���#����	
������	��������"�"�"��������	�����	��'

�� 2�����������������

��� =�	��

���� =������������	���

��� 2����������#���	���

�� =�����	�	������" ���

��� �� 1������������	������������������������
�����
��	����	����������������
���
�������	�����	�����������������������	" ���

�� ;#����	�������	����������	����������	����	���
��������	��������
�����	
����������	���#����	��������	����	����	" ���

�	� �� �	�������������������
��#����	������������������	���	����������������	
����" ���

�� 9������������������������������	���������������������������������	�
�����������������"������������#������	�������������������������" ���

�
� �� ;#����	���
��#������	����
��������
������������������	���������������
�����������������
����	�	�������������	�" ���

�� >�������	�����	�����������������������������������" ���

�� >�������	�����	��	���������������	���"�"�"��������	�����	��' ���

������� ����1��	 ��������������������
�������	����������
�����"

�� ;#����	� ��	����� ��� ����	��	���� �	�� �
���������� ���������������
�����	���
����������" ���

����

������	��









































	�	



��������	��
�������������

�������	
	
����

����������������
������		
�������� !�"�#$�%&��'($)��#��'! )$"*(���

+�
	����""!*�,�+-!.,�+! !$"!*����,

�Time : 3 ������ 	
���
��������

�������������������������������

�� ����������������� ��������������!��"�������������#$%�&��$��������"����

'� �!!�(�������������) 
%*+# &,

-� .�/������������&�0���#�1$����������.*++�2����

3� *����4�!�/�����2�����"!�5��!��!���������++ �$1

�� 6�������/��2��2����"����������$&$7$&���������8

P2103 ���������	��
��������

SEAT No. :

������



�������	 
�

��� ������������	
��
���� ���

�� ������ ���� ������� ���� ���
��� ���� �����
������������� ���������
����������

�� ���������������������� ������
���!���
��

�� ������"�
���������#����$�������

�� %��������������
��
�����������������
���

�� ������#��������$���������������������

�	� ���������������
�
	�����	
��
���� ���

�� �����������������
��	
�������
�&��
�����������������������
��
	

����
���
	�������������

�� %����������
����
������������������
�����
�����

�� %������'���(#
		�	���
��

��  
������)����&$������"�������(�*������������
���	
���������������

	���������������&��
����#
�����������(�
�����������
����
����
�����
)����&$�����
�����+

�
���
��������
���
	�����	
��
���� ���

��  ��������������������������
��������,��
����
	����
����������������
-������
�����������,.� ��/������������
����0�123����
�����4.�.5

�� %�������� ���� ����������� �� �
��
�� 
	� ��� ������
���
�������� ��
�����������
	�266�&���������
����

�������	 
��

��� ������������	
��
���� ���

�� 7���� �� ��
��� �
��� 
��8��������(9��&� ��
�� 	
�� ��:���� ���������
�����
���

�� ;
��������������
��	
��
�������������
�������3���
����������������
�
��	����
����

<�� 6 � ,� 4��(((((

 
��������
�


	����������������� � α� 2aα 3aα �((((

������
��																																											�



��  ��������������������
	�������
��	
���������
��	������
	����������
���
�
���������������������������������	�
��,=� ��
�4=� �

�� ��	����
���������������������������
�����������������������

�� 7�����������		��������������������������������������������������
�
�����+

��� ��������������
�
	�����	
��
���� ���

�� >��������������
�����������!��������
����������������
��	����
��

�� <���9
�������(8������������	
��	
����
��
	�#9������������
�

� 1
2 2kBr Br⎯⎯→ ��

� 2
2

kBr H HBr H+ ⎯⎯→ +�� ��

� 3
2

kH Br HBr Br+ ⎯⎯→ +�� ��

�� 4
2

kH HBr H Br+ ⎯⎯→ +�� ��

�� 5
22 kBr Br⎯⎯→��

��
���������
���������������
��������������������������������

1
2

2 2

2

[ ] [ ][ ]

[ ]
1

[ ]

k H Brd HBr

dt HBr
k

Br

=
⎛ ⎞′+ ⎜ ⎟
⎝ ⎠

�� %�������
��
�������������		���������������
	������
�+

�� �
���������
���
	�����	
��
���� ���

��  ������������������
���������
��	����
�����466�3�����������
���
	��!������
	�������
����
���������1?66������

�� %������������		��
���
���
�����������
�������	
���������
�����
��
	

������
������(����������,.� 3������������
�		�����
	����
����@η�
	
�����������6�4,.��)�

�����

������
��																																											�



��������		

������	�
�����������������

�������		

���

������������������
���		���������������������
���� �������!"�����������"

���������	
��� ���������������

��������
���
���������������

�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��

)� �**�+����
�������,"�'-*%"(.�

�� /�0�����
�����(�1	��%�2&����������/-**������

3� -��
4�#
0�����������$#�5���#��#��
�����**"!&2�

6� 7�������0��������$����� ��!	&(&8&(�������9�

P2066 �������	�
������������

SEAT No. :

'���"



��������		


�������

��� ���������	
������������������	�� �	��

�� �������	��������	������������	���������������	��	���������	����	��	�
��������	����������	������������������	��������

 � �!�����������������������	���	���	�������������������	��� ���	��������
����������������� � ����
���	���
����"���

�� ��������	���	�����������������	�

�� ��������������������	������# ���	��	���������	��������������	���
��
����	����������������

�� $���"������%��
���	�������	��	����"���������������	��

�������������	
������������������	�� �	��

�� &�����	�'�������	��(�	�
)������

 � &�����	�*�	��(����������	����"���������	�����	���

�� ������������������	���
��&�����	��������������������+
�
#����������

����������������
�������������������������
	�������

�� $���"��������!��	���	�����"���� ������� ���������	��	����	�����������

�� ����������������	���	�������������	�������������&����)���������

������"���	
���������������	�� �	��

�� %�����������������	����
����	���
���"���
2

2
86

8
h

ma ���������������	��� ��

 ��

 � ����������"���	����,--	������	����	��	���������.φ /0102��*���%��������
����"�����
��������3������������	�

�� %��������������������������������04��%�������������	��	�����	��
-�4���������������	��� �
���������������������� ������������������������

��



��������		


��������

��� ���������	
������������������	�� �	��

�� &�����	�����������
����������
�!�	�������������������	��

 � (�����������	��	�����	����	����������� �� ���	����	�����������
�	������"��������	��→5→%�

�� &�����	���	����		�����
�����	����������������	���	�����������

�� # ���	�������������	����������	���	����������	�������������	����	
������	�����������	��	��	�����	�

�� 6����"���� ���������	�7���������� 1

1

{B}K .K { }
eq

c

eq

K
A−

= =

��� ���������	
������������������	�� �	��

�� 8����������������	������
��	������������� 
����������	����

�� 1

2 2( ) 2 ( ) ( )H COCH H COCH Hk

g g g⎯⎯→ +

��� 2

2 ( ) 3( ) ( )H COCH CH COk

g g g⎯⎯→ +

���� 3

3( ) 2 2( ) 2 ( ) 4( )CH H COCH H COCH CHk

g g g g+ ⎯⎯→ + �	�

�"� 4

3( ) 2CH H COCH Pk

g + ⎯⎯→

����
������
�����������������	������������ 2 2

{P}
[H COCH ]

d

dt
∝

 � &�����	���	����"���1 ��!����������	9
��
����

�� # ���	�������������	����������	���	�����	��������	�����
�

�� $����	������ �����	�:������1 ��9��		��	��5��1&�	����	������������

�� $�����������"� ����	����	��� ���	���������	���
������
������	�����	�
�������������������



��������		

�	� ��"���	
���������������	�� �	��

�� ���� ����� �	� �"��
� ������ ����� ������	7� ���� ����� ��������� ��� ;4<
�������	���������	������ �����������������������

 � %��������� ���� �����	��� �	��� ���	�� �� �	���
� �	�� ����� �	���
� ��
�
��	��������04�%��	��=��������������������8������	�����	�������
#

�
��������=�>,;,?=-����!����

�� %��������� ����"� ����	����������	���	���	����,--@��	��4--�@����	
"� ����	���������	�
��������������������������=2--������

���



��������	��
�������������

��������	

����

����������������
������
	�������� !�"�#$�%&��'($)��#��'! )$"*(�����

+�	
����""!*�,�+-!.,�+! !$"!*�����,

�Time : 3 ������ 	
���
��������

�������������������������������

�� ��������������������������������������������������� ������������������

!� ����"�������������#$
%&'($)*

+� ,�-��������������-�����������������.����/����

0� &����.���-�����/��������1���������������''$234

�� 5�������-��/��/�������������2�3)363)���������7

P2107 ���������	��
��������

SEAT No. :

������



�������	 
�

��� ������������	
��
���� ���

�� ������������
���
	��
�������		���������������������

�� ��������
���
���������
��
������
�

�� ������������� !
��
����������

�� ������������
�"������#���
	��#�#�������#�
��

�� ���������������
���#����	
���#����
���
����$��������"�%����������
�
���#���

�	� �����������%���
�
	�����	
��
���� ���

�� �����������&��� ��
��������
���
�������������
���
����������
	
���
����
���#����

�� �����������������������
���'����%������
���	
������(
�
)��
���#���

�� �������	���
�������������������%�
	���������������

�� ��������
���
��*+$����������������
���

�
���
�"����%�
���
	�����	
��
���� ���

�� (!�����������������,-.���������
���!���#�����������"��������
	����
	������
���������/�#����������	��0#���%�	
��(!��1�23�4('5

�� ����6
���

�	
����1�7�783,�

�������	 
��

��� ������������	
��
���� ���

�� ��������α ����%9�:"��
�����������
	���

�� :"����������
��
	��#���#�� -;�

�� ��	���#��������

�� ����������
	���%�����
�����%�

�� �������������"��	#���
��	
��(���
���#�����"��������
������
�%�

������
��																																											�



��� ����������%���
�
	�����	
��
���� ���

�� ��
������������
�������������
�������"��	#���
��
	�(
�
��
���#����

�"����%� 1 2 1 2

1 1
( ) ( )

2(1 ) 2(1 )
B ABand

S S
ψ φ φ ψ φ φ= + = −

+ −

������ 1φ ����� 2φ �����������
�����"��	#���
���#����+)4�

�� ����������������#���
���
	�(#������
���#����
���������
�%�

�� ���#���������������
	���#��
�����"��
������%��������������#���
�
���"�%9���������
������
������
��

�� ���#������	�%<�#���
	����
��
�
����������#��#���

�� �
�"�����%�
���
	�����	
��
���� ���

�� !���#������������	 �	��
	����#�� ==.�	�8��
	��������-�3���87��������
����������������
���

�� 4���#��������
	������������
	���
��������>.����������%�87�-������	��
���#�������������������
	�-8,�����	����������#��#���
	���%�����������<
�������#��<�	����
������/*1�.�7=-���87�	���
����
����5�

�����

������
��																																											�



��������	��
�������������

��������	�

������

��������������
�����
���������	��������� !���� ���"������# ����$%&�'!�(

)�	*��+ !!%��,�)�%&%'!%������,

�Time : 3 ������ 	
���
��������

�������������������������������

�� ��������������������� �����!

"� ���#������������#������������������$��#������������ ���������#���$����

%� &����������$���������'���������$�����#��#����(�����������!

)� *�'��������������'������������+���������

P2108 ���������	��
��������

SEAT No. :

�������	
	�

��� �������	
��������������	����� ���

�� ��	�������	
���������	���������	��������������	
�������������������
�����	����

�� ���������� !�

��� ����������!"�

���� #��������� $�

�� �����	�� 	
�� 	�	�� %���������� ���� 	
�� �������� 	����� &� �	�	��� &
���������	����'

��  ���%��

��� (�

�� )*������
��+���
�
,����
������%�������������'

%� -�.��	
�����������	��	��������������	
���	�	�����	
�	
����������.����
���/���%�0'�#��%�	
����������.��������1����'

�� 33 2S⊥ = =

��� 5 1S⊥ = =

�� 0	�	����%��*�����2��%3������	��%�	�������	
�������%��	�	��	����������'

������



�	���		���	�����	�������	
���������� ���

�� 4��	
������������������	�����	���������	�
�%��������*��
��
����%
�����*���	�	������������	����5

�� A2g T2g A2g Eg3 3 OR 3 1→ →

��� 2u 2g 1g 2uA T OR A T→ →

�� -�.��	
�����		�������$
	
�6'0'�	����������7����������%��������
����	��

	���������������	�	���������	������'

-�.����
����	���1��������"���	�	����������

" ) $�
�

2
2 43C ( C )≡ 8�

�
$�

�

�



9 9 9 9 9 ��:��:��

�
�

9 ;9 9 9 ;9

)  "  ;9 " � ��<��<��=� ��<���

1
 > 9 ;9 " ;9 �6�=6�=6��

�����=��=���

1
�

> ;9 ;9 " 9 ���=���=����

�� ?�������������	�	��	���������
%
����������	���'

%� )*������
�	
���	
���������������*����*
���	�����	�����	����	����	�
	
�������	��������	'�@��	���������������'

�� +��
�
�2

�
�

�
�A,

�
��+#��

�
,

��� +B���2����,
��

�
� �		���	������������	
���������� ���

�� #���+�����*�
�
,����*���*��	�������*�μ�������>'!C�DB'�γ



�	�����	������

�����.�%��	�9!="""����
'������	�����������	�������������	��	'

�� 2�*�;�����A��44�������*��
����	
����������	�������%���	�>($'8���=
(!9' ������%�8C9' ���'������	��	
������	���
������������	�����
��%�A��
���*�	���������	���D���%�β ��	
�	
��
��������������%�	�'
������	����	
����	�������B;/����%���'�-�.���

�� D����9">"���


���
2 2

1 2 1 2

2 1

2 3
B

15 27

γ γ γ γ
γ γ
+ −=

−

������
��																																										�



�������	
	��

��� �������	
���������� ���

�� -�.��	
���������������	��������������������	������=�#�=��=���'

�� )���	�	
������	����������	������������%��������	�����.�.�%�����	'

�� -�.��	
���������������������.�.�%������������%�	�*�����	���'

%� -�.������	���������������1����4����	����'

�� E
�������������	����������%�*��������������������������	���5

��� �		���	�����	������	
���������� ���

�� E��	�����
��	���	�����	����������'

�� �����������%�	���20�D�������	�������������	����������������
����	��'

�� E
�	� ������%�� �����*��� ��%� 	
�� ������	� ��� ����	������� ���
�������5

%� ��������	
����������������������
�	����	
����'

�� �����	
���	���	��������	
�����������������.��� ���

�� 1
�����

�� �*�
���������

�� ���������

%� F����%�*��

�� G�	�����D

�

�� B)��B

������
��																																											�



������
��																																											�



������
��																																											�



�����

������
��																																										�



��������	��
�������������

��������	�

������

������������
�����
��������	������ �!��"#$�!��� %!&�"��$�'��( �")&)(�

*�	+��,$�� "�-�*� % &� "�����-

�Time : 3 ������ 	
���
��������

�������������������������������

�� ��������������������������������������������������� ������������������

!� ����"���������������# �����$

%� &�'��������������'������������(����#����

P2109 ���������	��
��������

SEAT No. :

�������	 
�

��� ���������	
������������������	�� ��

�� ������������������
��������������������������������	��	���������
�	����	����
	�������

�� �������������	���	����	��	�������	���

��  !����	�����������"�#
�
��	����	����
	�������

�� ��
����$����		�������	����	��������������%��	��
	�������

��� � !����	��	
����������������	�� ��

�� #!���������
������
��&��	�������������������	��������	�������$
�
"#

�

���������
����!�		��������	���	�������������	����	��

��  !����	�����������	�������	�������������	���	������	���������	��	
α, β�%�	����������&��	��

�� ��������	���	�'�����	�������	����	��

��  !����	�����������(�
�
"	$��	����	����
	�������

�� ��������	���	����&�	�	)�������
���

����	�



�
� �� *�������������������+�	
�,��� ��

��

���

����

�� "����������������	���+�	
�,��� ��

��

���

����

�����
���																																											�



�������	 
��

����-���������������������������������������	��.�����
�
����	�����+�	
����������

�� '
�
$

�
#

�
/

0�1���������234�	��+∈5�64777�

8�9���������:377;�6377;�64:7;�6<=4;�6:37�����

*�>�9��� 2�=7δ��+�;��!���	������;�67����
4�77δ���+�;��27����
?�37δ���+�;��:7����
@�64δ���+��;�A�5�2��	��?�$�;��67����

�� '�$��#

0�1� �������B����������������227�	��

8�9� �������6?27�������

*�>�9��� 7�=δ��+�;��:7����
6�3δ��+��!���;��27����
2�<δ��+�;��27����

�� '
��
$

��
#

�

0�1���������227�	��+∈5�66777�

8�9���������6?:4;�6377;�6<=7;�==7�����

*�>�9��� 6�24δ���+�;�A�5�3�$�;�3$�
<�24δ���+C;��A�5�3�$�;�<$�
?�<4δ���+��;��A�5�2��	��@$�;�2$�
?�34δ���+��;�A�5�2��	��@$�;�2$�

�� '
��
$

��
#/

0�1���������/�����	�����	�

8�9���������63@7;�6367;�64:7;�?:7;�3=7������

*�>�9��� ?�24δ���+�;�47����
4�77δ���+�;���!���	������;�67����
:�77δ���+�;��27����
2�:7δ���+C;�A�5�3$�;�27����
6�67δ���+�;�A�5�3$�;�:7����

�����
���																																										�



��� ���������	
�����������������	�� ��

�� '���������λ
	
��
������������	��

�� $�������
�����������������	����	��89����������
�

�� -��������������������	��'

�$

��
(������	�������	�������	�����*>9

������������	��6�6��	��:�:δ�

�� ������	��'
�
�$

��
#��������������������������8����λ

	
�
�������247

	���	�01��"�����������������

�� $��*>9������������	������	������	������
���	������	�����	
����������

�� ���������	
�����������������	�� ��

�� ����������������������	����0�1��

�� -��������	�������D>����"���������
E�

��  !����	�������	�����D8	�������	E��	�*>9�

�� /�����	��	�����	����������������	�����������	��0�1��������������
����	��

�� ��
�'>9����&���������&��������������*>9�

�����

�����
���																																									�



��������	��
��������������

��������	�

�������������������

��������������
�����
������� 	�!�"�#��$%��&��'���(

��)��*+����,$��-�*#����-'��.�����������(����

/��������! 
*-��#���0$�$�'*#�
��&*-��$#-��(0&�#$��-
��&#'1+������2����-'��3��2��$�4��

/������,�! ,$�'�,'*&��'���(��2�	����-'��3�2	��$�4��
/��������! �*#�0��*5��#$%(�'$%��&��'���(����2����-'��3

�2��$�4��
/������6�! �#-+���'$%�
��&*-��*5��#$%(�'�����2����-'��3

�2��$�4��
/��������! 7�8$#*���$%%'� $#-� �#*�8$#'� ��$�'*#


�&$#'������2����-'��3��2��$�4��
/������9�! 
$�&��$�'�� 5*�� �&��'���� ���2� ���-'�� 3

�2��$�4��
/������"�! /��'(%':�/&*�*&��'���(�$#-�9�����$-'$%

��$�'*#�����2����-'��3��2��$�4��

���������	
��� ���������������

��������
���
���������������
�� �  �!����
��
"���#����$������
��%�#���������
�#� 
�&�
'� (�)�����
���)���������������������"�  ������
�� *���� �+�  ������)��������+�����,��,����$���������&�

-� .��
"� 
)���+ ��%��
��#�
)�����+ ���� �� ��
�����  
,���

�� /��������
� �������#����&��,
�#����"�
�0���1�2�32�42�52�(�����6�
��"�  �#�#��

"�+�
�������&�70���18��
"����������%���������

9� :�����������,���
"��,
�#����
���#��������,���+

��

P2110 ���������	��
���������

SEAT No. :

�������

�	
�����������	�����	
���
���������
����������

��� �������	
���������� ����

�� �
�	����������������������������	�����������	������	���������	���� 

������

�



�� !���	
��������������������!"#$������������������%�

�� �
�	� 	�������� ���������������������������	�%����!"#$���	���	���
�$ 

%� �
�	� ��� 	
�� ���%����	��%������������	������%����	������%����	�	���
�
����	�����
��

�� &'����� 	
�� 	���� ����	���	�� ���	��(∝  ���	�� �	�� �)��	���� ��� 	����� ��
��	��	������%�%��%�	��� 

���������������	������	
���������� ����

�� *����	
����
���	���%�������������������	����	�� �������	������	���
������� 

�� $�������	
��%�������	�!"#$�%�	��	��� �&'�����	
������������%�%��������
���������	������%�'�%�	��	�� 

�� ��	
�	
��
������&+�����,�	������	
�%��
���	
���������	�	��������������
��	
������%� ��������	� 	
������� ����	������� 	
�� ���� �������	�� 	
��
������	�% 

%� &'�����	
��������	�����	������%����%���	���	���������������%����!"#$ 

��� ������������������	
���������� ���

�� *���� 	
�� ��
���	��� %������� ��� � �$� ������	��� ��%� �'����� �	�
���	�����	�	������	
�	
����������	��������%�����	 

�� -
����������%�	��������	����%����������.��)��%��
����	�����
������
/0���������%������ 

�������% 	
�
�1���� ��1����

�� ��� 2 3 4

��� 5�	
������
�'��� 20 0 0 67

���� 5�	
������
�'��� 20 3 0 89

��� -����� 2: / 2 07

$����	��

�� �����������������������	��������	
��%�	� 

��� -
�������������	���

���� -
����	��
���
	 

�����

�� !"��!��� #�$
!

!



��������	��
��������������

��������	�

�������������������

��������������
�����
������� 	�!�"�#��$%��&��'���(

�����%
,$�'�,'*&��'���(

���������	
��� ���������������

��������
���
���������������
�� �  �!����
�������
�#� 
�&�
'� (�)�����
�������)�������������������������
�� ��,����
������,
�����
���
� ��+��,�������
���#��������,��������

P2110 ���������	��
���������

SEAT No. :

�&'�()*�(

��� ��������;<�-!=&&����	
���������� �+�

�� *�������	
����	
�%������%�	����������;��>��$��	����������������% 

�� �
�	����������������&'�������������	���>�&������	������������ 

�� �����	
���	���	���������������>��	���
 

%� $�����	��������������	���� 

����*��������;<�-�?����	
���������� �,�

�� �
�	�����	
����������	���������������������������	����������
 

�� =���	��������-$������ 

�� �� !�������������	���	��%�������	��
�����@��	����	
���	�	����	 

��� A����	����������	�%�����% 

��� �		���	�����	������	
���������� �,�

�� &���	�	
��	�����������������	�������	���%��'����������	�	�%�	�������	 

�� $����������	���� 

�� *����������������

�� &����	�����������%� 

��� *�������	�	����������		�����%� 

������

"



�&'�()*�((

��� �����������	
�������	
���������� �+�

�� ��������������������%�����������	�%�	����	��	�����%����������� 

�� �
�	�����%�����������������	��������	
���������	���� 

�� �
�	� ��� ����� �'���������� �
�	� ���� 	
�� ���	���� ������%� ��� ����
�'�������� 

%� �����-
������	�������������,���� 

����*�����������	������	
���������� �,�

�� *�������%�������	�	����������
���	��� 

�� *����������������

�� *;���������	�����	����

��� -��������	��������� 

�� $
����	����	�����������	�����%� ��%%�����	�����������
���	
���� 

�	� �		���	�����	������	
���������� �,�

�� �����	
���	���	������%�����	���������	�����B7 

�� �
�	�%����������������,����+������,�	�����*�������%�������	���	
�%�
�����,�����������,�	��� 

�� *���������������

�� C	���	������%�����	���������	������ 

��� "��	�	�����	�������%�����	����������	���� 

�����

!
�

�� !"��!��� #%$



��������	��
��������������

��������	�

�������������������

��������������
�����

������� 	�!�"�#��$%��&��'���(
�����'

'	�����	-���.�����.�'��/�����

P2110 ���������	��
���������

SEAT No. :

��� �������	
���������� ����

�� $����	��	
�������	���	��%��%�%����	��������	
������	����	
���������
�����	����

<�D���	����E2 900�1 ± �0 00:�F�D�2G 8/3�± �

�� *��	������
���	����������������%���������� 

�� �
�	����	
��%������������	�������	�
���%����	��������'	���	����

%� �
�	�%��������������	��	�����������������

�� 5��	��������	���������	��������������	����� 

�����		���	�����	������	
���������� ����

�� ���	������	�������@��	�����������	��-
��H�	��	 

�� �����	
��������������������	��������������������'�
������������ ��
�	
�������.�'�
������������&'�������	
��'����� 

�� *��������	
�����	
���������������	�����������.�����	
�% 

%� &'�����	
����	���������	���������	��'	���	��� 

������

�



��� �		���	������������	
���������� ���

�� ��;�����	���	�%������%��������%�	�������������������������1��	
�%���
���	������������%���	
�	
����	����
�%���	
�%�1��	
�%�B� �B�	
���	
�%�
������������%���������������	
�������7���	���	��	��������	����	���	�	�
��	���	���������	� �*��	
��������������	������������%�������������	
�
	�����	
�%�� �	� 	
��3GI������%����� ����� E������� �	�� ����� �	� 3GI
�����%�����������%�G�%��������������%���D�9 G6F

↓ ��	
�%J��	���	�→ ��2 ��9 �: �/ �G �7

5�	
�%���� 20// 690 8/G 800 3G6 7G0

5�	
�%�B�� 2098 622 890 63G 3:G 7:3

�� ���	������	�������	���%���%��������	�	����������	���� 

�����

!
 

�� !"��!��� #'$



��������	��
��������������

��������	�

�������������������

��������������
�����
������� 	�!�"�#��$%��&��'���(

�����0

(
������.�����	
��	-���.����

P2110 ���������	��
���������

SEAT No. :

��� �������	
���������� ����

�� !��� ��� 	
�� ������� ���� �����	� ��� ������ ��� ������	���� ��� ������� ��
)���	�	�������������

�� &'�����	
��������	�����	������������	��������	��	� 

�� �
�	�����	
��������	�����)���	�����	��������
�����������	����

%� $����	��	
��������������������������	����0 9�������$�$?
�
��1�����

�	 �	 �$��D�/0(�$�D�29(�?�D�27�

�� 0 09�������;�?!����%������%����200�����	�� ��
�	����	
��������	��	���
���	
�����	�����������

���������������	������	
���������� ����

�� ;�$
�
����������	�%���	��E;�1;!

�
�

�
F $

�
 �$����	��	
��������	�������;�

��%���	���������	
�������' �1��������	 �	���;��D�G8 7(�;�D�2/(�$�D
:G G(�!�D�2� 

�� �
�	������������������&'�����	
�����������	������������������������	
��
���	�����'���� 

�� ���	������	�������	���	��������	������,�� 

%� �
�	�����
����	�����
���&'�����	
��	��
��)�����������
����	�����
� 

��� �����������?;&����	
���������� ���

�� ���	������	��������	������������������������	�� 

�� 0 9G0�������	�������������%������%�������%�	���	���	 �-
�����	���
����%��	�%�200�� �A���������)��	����9G��(�A��1+++������������������	�	�%
���A��1?!�

�
 �-
��""	 ����A��1?!�

�
���������	�%(��
����	������0 08G���

���A�
�
?

�
 �$����	��	
��������	�������A�����	
������� 

1��������	 �	 �A��D�GG 8G(�?D�27�

�����

1



��������	��
��������������

��������	�

�������������������

��������������
�����
������� 	�!�"�#��$%��&��'���(

�����&

7�8$#*���$%%'�.��#*�8$#'���$�'*#�
�&$#'��

P2110 ���������	��
���������

SEAT No. :

��� �������	
���������� ����
�� -�����+��1$?��$�1""


�
�

�
�K�$!

�
+� →�

�� &'�����%�������	������%��������	�������
��������	
����	�����'���� 
�� &'�����	
��	������	����
��������	������	
����	�����'���� 
%� C	�	��E$��1$��

�
F������'�������28��������������	 

�� �����	�������������	�������	�������������	�����������%� 

���������������	������	
���������� ����
�� &'����������	��������%�
�%�����!�%��������	����������� 
�� �
�	����	����������	��������	������	
�	���������	���� �*������	����	��

���	
��������������%�	���������������E"	�$��1;?���1;!��F��	��	��������
E"	�$�F

������ �L��	��������������� 
�� ���	����	����������
�%������ 
%� &'��������	��������	�������	
���������������'���������	�������%���	
�% 

�� 1η	�4�$
	
�!

	
��A��1$?�

	
�$ 

��� 1$?�
	
�5��4�5��1$?�

	

��� ������������������	
���������� ���
�� *����	
�����������	���	���� 

�� E$��1!��1;
�
��1""


�
�

�
F

��� 5
5 5 2 2[(C C H ) Fe (CO) ]η −

���� E$� 5���1$?�
�
F

��� E"	�$
�
��1""


�
��1;!

�
�F

�� E$�
�


1$?�
�
F

�� &'�����	
��%�������������+=�����	������
�� 5��1"A

�
�

�
�1$?�

�
�M��5��1"5�

�
�

�
�1$?�

�
 

��� 5��$��1$?�
�
�M��5

�

$


N�1$?�

�
 

�����

,



��������	��
��������������

��������	�

�������������������

��������������
�����
������� 	�!�"�#��$%��&��'���(

�����2


$�&��$�'��5*���&��'���

P2110 ���������	��
���������

SEAT No. :

��� �������	
���������� ����

�� �����	
�����%��	�������%�	
���
�����������%�������	��	��� 

�� -���	�� %�������	� ��	��� ���� 	�� ��� �������%� ��� ����� �����%� ���� ��
���	�����������	���� �!��������%�������	�������������1���	�������	��
��	����������������

�� C	�	���
�	
���	
����������%�������	����)��	����������'��	�������'��	

�� 1����K������K�1���
4�������D�0

��� ������4�������4������D�0

%� �
�	���������	���	��'���%�%���������	��'��������'����� 

�� �����	
��	������������	
������������	����� 

��
2 7 5

6 8 1

⎡ ⎤
⎢ ⎥
⎣ ⎦

���

8 2 3

4 1 1

1 5 6

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

�����		���	�����	������	
���������� ����
�� C����	
����������

�� 1
26

−

��� 1
325

���� 1G 8��

��� 27��

�� :�� �:	

������

+



�� �� A��%�	
��%�	�������	����

3 5 6

2 1 6

8 9 6

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

��� A��%���	�	
�������	������

9 8 2

4 4 4

1 1 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

�� C����	
����������

�� -
�����%����������%�%���������������
�����%���������������	����
���������� ��
�	����	
���������������(����	�����������������%
������)���������� 

9G 6(�9G G(�9G :(�9G 7(�9G 3(�9G 2 

��� -
����������	����� ����������� 	
���� �	�%��	���(�B� ��%�$� ������

�'�����	��������� 1 1,5 4 ���%� 1
3 �������	���� �A��%�	
����������	�

���������������	����	�	�� 

%� C����	
����������

����%����	�����������
����������%�������������	��	��������	�������
	����(��
���%�	
����	���	��2900(�290G(�2990(�290G���� �A��%�	
���������
��	���	����%��	��%��%�%����	��� 

��� �		���	������������	
���������� ���
�� C����	
����������

�� *�������	��	����	
�������	�	�������D�:���K�9���KG 

��� +�	����	���
2

3

0

( 1) ( 3)x x dx+ −∫
���� A��%�	
��%�����	���������1���D�����K����K���K�9 

�� C����	
����������

�� A��%�	
��%�����	��������
35d x

dx

��� A��%�� 2 23( ) ( ) ( 1)f x if f x x′ = −

���� �&����	��� 2 2[3( 2) ]
d

x
dx

+

�����

�� !"��!��� #2$ !

��



��������	��
��������������

��������	�

�������������������

��������������
�����
������� 	�!�"�#��$%��&��'���(

�����3

/��'(%':�/&*�*&��'���(�$#-�9�����$-'$%�

P2110 ���������	��
���������

SEAT No. :

��� �		���	�����	
�������	
���������� �+�

�� +���%��	���� ��� ���,��
������ ��� 	
�� ��������� ��� 1"
�
�
� $!?!� �����

���,����������	
���������%��	 �&'���� 

�� *�������	
�����
���������	
��;�����
�	����+������������9(�9�.�%���	
�
����
�'��������%����%��	�	
�����%��	�������% 

�� *����������	����%�����������*+C���	�	���������,�	���������	�%�����	�
������	��� 

%� *��	������
���	�����
����	�����%�
�	����	�������	���� 

������ "��%��	�	
�����%��	J����%��'�����1����	���� ���

��

���

����

�� �����������	������	
���������� ���

�� O������������
����"
��$�4�$�"
�����0 009��
�������O����������������

������

��



��� *������� 	
�� �
��������� ��� �
���
���������� ��� �
�	��
�����
����	���� 

���� &'�����	
�����%��	������	������	���	
���������	�������9&(�/,(�7&.
��	�	��������%�������	�����	���	�����
����	�� 

��� �� &'�����	
�����
����������	
��������������	�����1����	���� ���

�� �		���	�����	������	
���������� ���

�� A������%�����
�����	���������	
��.��������%���������������%�
�����	
����������%��	(�24�������.9�.��
���������� �&'���� 

��� *������������������������	���	
����	�����'���� 

���� &'�����	
����������
�	������	�,��������
�	��
����������	�������	

�����'���� 

�����

�!

�� !"��!��� #3$ !



���������	

������	�
�����������������

��������	

���

������������
�����
����	�������� ���!"��#$����

%�!"!�#!$���&�%���'���##!$(&%) *&
���������	
��� ���������������

��������
���
���������������

�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��

)� �##��*����
�������
�+�#
�,�

�� -�.�����
�����(�/	��%�0&����������-122������

3� 1���
4�#
.�����������$#��������#��#��
�����22"!&0�

5� 6�������.��������$����� ��!	&(&7&(�������,�

P2069 �������	�
������������

SEAT No. :

'���"



���������	


�������

��� �������	�
��������������������� �	��

	� ����	��������
������������������������������	�

�� ��	��	��������	
������������	������	����������������� 

�� ����	�������!����"������������������

�� ������	�������#$%����������
�

�� &�������������	����'�( 2rμ ����	���������	�������������

�����������	�
��������������������� �	��

	� &�����������)�	�*�+��������������

�� ����	�������,�	���������
���%	�	���������

�� ������	����������������	����������	�

�� ����	��������	�������������������������������	��������

�� &�����������	�-	��	������)�'%.�

����.�-��	�
������������������ �	��

	� &���������/
���

�	��0112�������������	-����'(3�0431����*����

�� �������������%	�	�����,����
����	������������5611��	
��)�������������
�����*���������7!�(�31��	
8

�� +	����	�������������	���������
����	������������������������������
	��0�9431��	
�	����

��
�(3�06431����	
�


��������

��� ��������	�
��������������������� �	��

	� ����	������������������	�����*������:�$��������

�� ��	�� ��� �������
 �����	��� ��� ���� ���� ���� �� �	��	� ������ ��
��	������������)���*�����������

�� ����	������������;��	��������;�	-��	�������;�	���.��	
���	�*�

�� :�-��	��	�������������������������

�� &�����������!���������	����	��2	��	**	��



���������	

��� ��������	�
��������������������� �	��

	� &����������������	����������������������	����	�����

�� ��	������	��	�����	����� �<������*�������	��-���������������	�����
	�����������������������������	���������

�� &������� ���� ���� �� �	����	����� ��� 	��������� ���� -������� ���� ��
�	������

�� &������������������	����	����������	������	�������	�
�����
��������
�� ����	�������������,������	��	��	����	��
���������	���������	��

������������������� 

�	� .�-��	�
������������������ �	��

	� +	����	���������	�;��	��;�	�������	��	������������������������=����
'��������
������=��������1�>96������	��	����μ�(�1�53�?��������

�� 0���	��������	������3@�����	������	�����	��	�������	��������������
0431������	��	
����0������)�����������	���-��
����	�����	�����������
���	��	�����������

7:�-���γ (9�>@;�σ(A�5>���	���
1
2

t �����:�
�
(3���8

�� �����	�����������������	������A�>�	
�������������	�
��	
���������
�������������	����	�������������-�� 

���



��������	��
��������������

���������
	
��
��

������������	�����
�������������� ��!"# $%�&���

'���()�%%"��*'�"#"$%"����*
���������	
��� ����������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� ��%����
������%
�����
���
� ��&��%�����������"��������%��������

�� '�������(��������&�����%��%����)���������#�

*� +��
,� 
(��& ��-��� �� ��
�����  
%���

.� /�)�����
�������&���

P2070 ���������	��
���������

SEAT No. :

�������	
	�
��� ���������	
������������������	�� ���

�� �������� �������������� ������ �	�� ����	����������� �
���� ��� ��

�	��������	�

�� �����	��������	���������������������������������	�������
��
���	��������	

���	��	��	����
����	������������������ ��������	�����������	��!����"�
�������������	��	���
�����
#���������	� �������	���������������
������

�� �����	����������	�����	����	���	��������������� �������	�������
�	������	���	��	���
��$�����
�
����	�����

�� ����→ ����

��� ����→ ����

���� �
��
�→ ��

��

�� %�����������������	����
������������	��������&��	��������	�

�� ��'�

��� ��
��

���� 	(

�)� *���+
�

)� �
���
����

�� ,�������	���	���������������	��	���	����������������	�����������



������
�� 		�

��� �	��������������	��-�	
�������� ���

�� ����	������������	�������������	��	������	����������	���
��$�����


����	�����

�� .


#�/

�
#�*

�
#�*


#�0

�

��� 1
�
#�0

�
#�1

�
#�0



#�0

�

�� + ����	������������������	������� ����������������	�������	��
�������	��������	���$�����
�
����	�����

�� 2��-3
�
��

	
4��� eff �5�0�6/�!7�

��� 2%%�
�
4��� eff �5�/�80�!�7�

�� ������������������	�������������2%-3
�
��

	
4����	��2%�-3

�
��

	
4���

�� '�� �� ����� � ������ �������	� ��	����� � ����)��� ��� 88*6����#
0*98:������	��*/:16������%���������!#�!��	��β ��%���	��	�	�����
��7;<��	��	��

=�)�	�!�5�0:1:����

�� ,�������	���	���	���;����	�>�������

��� ���������	
���������������	�� ����

�� '��������� �2%�-�?�
�
4������� 1ν ����	����	��������)������08:::�����

�������	�����������	���	���	�����%�����	��	����������� ����@9*������
%����������������)�����	��������	������������� �

�� ,�������	���	�A��	���	������������	���������	����

�� + ����	����������	���

�� �������� �������
��������� ��	��	����������	����������������
��	��������

��� (	�������	�������������2%�-3���	4
�������� ������������������)��

�	����	����	����	���	��



�������	
	��

��� �	������	
������������������	�� ���

�� =�)���	�����	��������
�����	�����������

�� %���	�� 	� ���� 	������� �������	��� �����	��� ����� �	� ���	���	��
��������
�

�� %���	��	������	����������������B�������������	�

�� >�����������������	�����������)������3�;%��	��������������)��������
���	�����������
����

�� =�)���	�����	�����������	�������������	���	���������
�����������	
��;�	���	�����������
����������������������	�������������	��������

��� ,����������	����	��	
�������; ���

�� 7�������	�������	��

�� ���	��������������	���

�� C�	����	�����

�� >� 
��	����	�����

�� ���	������	�

�	� >������������������	
���)��; ����

�� +	��������	�

�� '��)�	�

�� %
�	�������	�

�� 1'�;/��

�� �����	�

������
�� 		�



������
�� 		�

��



������
�� 		



�����

������
�� 	�



��������	��
��������������

���������
	
��
��

����������	�����
������������ �!��"#$�!��� %!&�"�$�'�( ��")&�)(�

*���+,$�� "�-*� % &� "���-
���������	
��� ����������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� %�&�����
�������&������������'�  ������

�� ��(����
������(
�����
���
� ��)��(�����������"��������(���)

��

P2071 ���������	��
���������

SEAT No. :

�������	
	�

��� �������	��
	���	��	���	���������� ���

�� �
���������	��	���������	����	���
�
	�����	��������	�����	����	�� !"

��������	#
	�
����
���	�����	����������$	�������$

#� %���	���	������������	��	&��������'
	��������$

�� (��	 ��������	��	������	 ���#��
�	 ��������	����	)�!*
�
	 ��������

������	������������$

�� �����	��	���
�	����
�	'�����	�����	���	�������	��	���������	����	*�+��

�������,	�
�����������	�����	���
	���	������	����	�������	����������$

�� -���	���	�����
�����.	�������	���	������������	����	����#��	��������$

��� -����	�����	����	��	��
	�����	��	���	���������� ����

�� &���	/�������	�������	&�������$

#� 0��	��	�����	1+��
�
�	��	�������	�
�������$

�� �������	�������������$

�� /2 	��������$

����	�



�
�  ������	���	������	���	������	���	���������	���	��
	���	��	���	����������
����

�������	
	��

��� +�����	���������	���	��
	���	��	���	���������	� ����

�����
�� 		�



��� "������	��
	���	��	���	���������� ���

�� "�����	���	3&	�#��������	�����	4564,	4557	���	4849	����	��	���	���������
��������	����	������	:�����������$

#� ��������	 maxλ 	 ���	 ���	 ���������	 ��������	 ������
	 ����	 
��
������������

�����
�� 		�



�����
�� 		�

�� ;�����	���	δ �����	��	�����������	�������	��	���	���������	��������$

�� *��	����	
�	�������	���	���������	��������	��<����	#
	3&	������	���
��������$

�� ��������

�� !�����������	+����$

��� α �����'���	���$

�� ;����	���	��������	��	��
	�����	��	���	���������	��������	����	��������
����	���	:����
	
��	������$ ����

�� /$�=�
�
	*

��
�

�

3&	�	4579����

 /&	�	>$4δ 	1+,	7*�

											7$7?	δ 1+,	6*�

											@$69δ 1+,	4*�



#� /$�	=	�
	
*

	
�

�

02	�	>69,	>6?	��	1∈=>>9,	>?9,	>99�

3&	�	7799�>599,	4599,	4699,	A49	����

 /&�	7$?δ 	1+,	>9���

											5$>	δ 1+,	?9���

											4>$7δ 1+,	49���

�� /$�	=	�


*



)�

�

02	=	>6?	��	1∈=4?999�

3&	=	7699,	4?>9,	4769	����

 /&	=	5$6	1�,	48���

												8$4?1��,	B	=	>	C	5*D,	6���

												>$A	1+,	6��,	��������#��	����	;���

												?$9	1+,	4>	���

�� /$�	=	�
�
*

��
�

�

3&	=	45@?,	4549	����

 /&	=	4$>5	1�,	B	=	5*D,	7*�

												>$>71+,	7*�

												7$>@	1+,	>*�

												@$79	1<,	5*D,	>*�

�����

�����
�� 		�



���������	


������	�
�����������������

��������	

����

����������������
�����
	������� ��!" #$�%&���'�()#'����"��!" #$�%&�*+",�-

��	
�� ���������������������
���������	
��� ��������������

��������
���
���������������

�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��

)� �##�*����
�������
�+�#
�,�

�� -�.�����
�����(�/	��%�0&����������-122������

3� 1���
4�#
.�����������$#��5���#��#��
�����22"!&0�

�� 6�������.��������$����� ��!	&(&7&(�������,�

P2111 �������	�
������������

SEAT No. :

'���"



���������	


���������

��� ������������	
��
���� �
	�

�� ���������
�����
���	
���������������������
�������

�� �����������
���
��	
�����
�����
���
�����������������
�����������

�� �������������
��������� �����������!���
�����������������	�����

	���������������

�� �������������������
	����������
������
�"

�� #�� ,
d

x
dx

⎡ ⎤
⎢ ⎥⎣ ⎦

�

��������������$���
�
	�����	
��
���� �
	�

�� %���������������
��	
�� ������
���������������$�
	� ������������
�
��������������
������
��

�� &������

� �
�������������������

� &�����
�����
���

� '��������
������
�

�� &�������������� ��������
�	���
������������(�������
��

�� )�������������������!���
��	
����������������(���������
�������$�
	
�����
��������
�������

��������������$�
���
	�����	
��
���� ���

�� *��������� β � 	
������������������� 1.236xΔ = ����� ���� 	��!����$�	
�
������
��	�
���������
��������
��
�����������������$���������+�,-
'�.�

�� /	� �A ���� �B������
�
�����
������������� � �A, B⎡ ⎤
⎣ ⎦ 0+1������������������

������
	� � � 2

A, B⎡ ⎤
⎢ ⎥⎣ ⎦ �



���������	


����������

��� �������������	
��
���� �
	�

�� ������2�(��������		����

�� ����������
�����	����"���������������	���
��

�� ������������������
	���
�
���������
�����

�� ��������	����
���
	�3���
������������'����������

�� ������4��(��������		����

��� ����������$���
�
	�����	
��
���� �
	�

�� )�������������������
	��		��
�����
����

�� &��������������������(�
��������������������
���
�� #������
����	�������������������������
����
����	���������������

��$������5���	$�
����
�������
�������
���

�� )������
E E

E
2

v c
o

+= �	
�������������
�����
���

�	� ����������$�
���
	�����	
��
���� ���

�� 6��������$�
	����
��($���	����������������
	�7�*����89+,������������
:8��*��������������������������$���!������
��������
������
��($���	���

	���������
�������������:�;:
o

A "

�� *�����������������	�������������$�	
��'�����+2��[ ]D ���=

���



���������	�

������	�
�����������������

��������	�

��������������������������

��������� !"#�
$%"&&�����$
��% '��"#(
��
�!$#$�)���"%"&'���
*������������+�*�	,��-������+

���������	
��� ��������������

��������
���
���������������

�� �  �!����
���
������
�"� 
�#�

$� %�&�����
�������&������������'�  ������

P2116 �������	�
������������

SEAT No. :

��� ������������	
��
���� ��	�

�� ��	��������������������������������������������������������

�� �������������������	
��������������
��

�� ������������
�������
� ������!������

�� ���������	��
�������	���
���	
������
!���������
�������
��

�� ��������������������
���
	�"��#������
��

	� ������
��
������������
��$�
�����������
� 

�� %������������
����$

� &��'η5.(
�
"

�
�

�
)*(+ ⎯⎯→  �) 

�

�� ������������
����������������
	������$�������
��
�����

� ����������������	��������
	��������������

,� ���������
!���
�������
� ������!������

(���)



���������	�

������������������
�
	�����	
��
���� �
	�

�� (
��������
�
���&-�������������
�������	
�����������
	��
��
����
��
������
��

� η1−(
�
"

�
�����η3−�(

�
"

�
�������

� .���������
����!������������

�� �������������������	���
��
	�σ $�
�����/�&������
��������

�� �������������������	
����������
����������!�����������������
���������

������������������
�
	�����	
��
���� �
	�

�� 0!��������� ���� ����� 
	� �������� �!������� ���� �
��� 
	�+&(1�2� ��
��
��������������������������

�� %�
���� ��
��� ���
���� 
	� ���� ��������
�� ���� �����
��� 
	������$
����
����������

�� ���������	
��
��������������$

� 3&

�
''("

�
��2�&�

�
�45

� .�
�
� '(+��

� +��'(+���

�� 6�
�
'(+�

��

�� 3+�
�
�'η5− (5Η5)2 ((+)4]

��� �������
����
����������
� �
	�

�� /
�����7�����������������

�� &�����
�����

�� .��!
���������
���
	�
����
���������

�����������



��������	��
��������������

��������	

���

������������
�����
������	���������� ��!" #$�%&�'��()#*�����"��!" #$�%&

+���,�����"%�-�+�" "$�"%������-�+.)*-
���������	
��� ����������������

��������
���
���������������

�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��

)� �##�*����
������+"�',-%"(.�

�� /�0�����
�����(�1	��%�2&����������3�##������

4� ,��
3�#
0�����������$#�5���#��#��
�����--"!&2�

6� 7�������0��������$����� ��!	&(&8&(�������9�

P2072 ���������	��
���������

SEAT No. :

������



�������	
	�

��� ���������	
�������������������	�� ���

�� ������������
��������������������	��������	����

�� ������	����������������������������	���	��������	������������

�� ������������� ������	��	���������	����

�� !������	��	�

��� 2H− ���	

�����������������	"��"����	���������������

�� ���������

x y z
ˆ ˆ ˆL ,L Li⎡ ⎤ =⎣ ⎦ �

��������������	���������	�������������
xL̂ #� yL̂ ��	��

zL̂

�� $�������� ���� �������	���	����	����������	��	����	����� ������������
��%���&

�� ��	�'�

��� (����)�

���� ���

*�"��������������	��	������	"�����

�� �������	�����"������"�������	���������

�	� ���������	
�������������������	�� ���

�� ����
� �+��,�������
���������
���������	�����������	��������������
���	��������������������-����	��	���
�

�� ������	����� �����	��������������"��� �+��,�����������	������.�/�
�	�������

�� 0������ �+��,��)�12���������	����	-�	���	���
���3����������	����
���������

�� ���������� �������	�������������"�����������	�"�����

�� 4�����������������	�����������������"�������	���������	�������������
�������	�����#���������	��	����	"����	���

�� 4����	����"�	������������	�����������"�����	�����"��	��������5�6�
"������������������

������
�� 		�



�������	
	��

�
� ���������	
���������������������	�� ����

�� 4������������������"����������		�������	��	�		������43������
��

�� 4����	���	���������������������������	�����������	���
��	����	����"��

���	3�
��������	������	������

�� 0���������������	��������������	��	���
������	���������

�� 0���"�� ���� ���������	� ���� �������	+��� �������� �	� �� ��
����� ��� �� ��"�	
�����������

�� ������	����������	������������������������������

��� ���������	
���������������������	�� ����

�� 0������ ���� �������� ����� ������� ���� ��������� ��� �� ��������� ���	��� �	
�����3�������������	��

�� ������	����������	������������	������	���	�����
������

�� $�������	�����	�!������	�-�	���

�� 0���� �	�� ������	� ���� �������� ������ ��"�� �����	��� �	� �������
������������	��������	����������

�� 0������������	�����	�������
������������������������	������

��� ���"���	
�������������������	�� ���

�� �4������������	���������������	�����������	�������	�����	���	����
������	��������"�	������	��������7�82��9����'77:�

�� ;����	���	�����������"��
����������	���������'77:����<7Ω����$������
�����	���	��������������	��	������	��$��	��������	��	��������������������
'77:�����'=77���"�������	��>=77���"������

�� ?�� 2�9� ��� ���� �	���
� �������� ���� ���� ����� ��� ��	�� �����"�� ����� ���

��
����,���	��������������������#����������������������	����"���	�����
n

N
⎛ ⎞
⎜ ⎟⎝ ⎠

�����	�����<77:&

�����

������
�� 		�



��������	��
��������������

��������	

���������

����������������
��������
������� !���"��#!$ ��"�%� !&'

(�
	��)�##"� *�("'"&#"�������*
���������	
��� ����������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� %�&�����
�������&������������'�  ������

�� ��(����
������(
�����
���
� ��)��(�����������"��������(���)

��

P2120 ���������	��
���������

SEAT No. :

�������	
	�
��� ���������	
������������������	�� ��

�� ���
�� �������� �	������� ������	� �	��	����	� �	� �����	����������
�������� ���

�
�

�
������� ����	���	����� ���� ����� ������	��	���

!��������	����	"��#����	"

$� ����	�
������%����&���'�� !��������������������	(����	��������
��������������������������������
�������������������������������

�

����
���������������������	��	"��#����	"

�� )�(�����������	������������	���� %������*%����	��������	�
�
��(���"

�� �#����	��������������$��
���	��
�������	���������������
������	"

��� +����������	����	��	
���������������	�� ��

�� *�����	�����
������,�	�����$�	�"

$� -�������������	�����$����
������$	���������"

�� !
	�����������������
�������������"

����	�



�����
��� 		�

�
� %�����������������������	
����������������	�� ��

�������	
	��

��� �#����	��	
������������������	�� ��

��  ��	��		�����������	����	�"

$� !��$����
������$�	�	�"

�� .������/0���	����������������������
"

�� 0������������$���(������	����������	�������	���	�����������
����
���	
��	�������	������������������#
��	"



��� !������������	��������	
����������������	�� ��

�� �	������	
���������������	�� ��
��  ��������
������$���1�����#
�2���	�
����
������	��3�����#
�&�

��	�
�� $��
����� ��(�� ���� �������#����� �� �������"� �#����	�����
�����	���"

$� %
��(�����������	����������������0���
��������������������������$��
�������	��������*����(����������
�����(�������������"��#����	"

�� �����	���� #
��	���
� ���� ��� �	� �	����������	�	�$������ �	������� ��
�(����$��4�$����	����������	����������������(���	�������4�#
��	���
����
�������������"��#����	"

�����

�����
��� 		�



��������	��
��������������

��������	�

��������

���������������
���������������� ��!"
�������#$�%��&���'�()(&���(&�()���(��'��)(&���(&�
��*'� �'+��)(&� � 

���!� ���������"���$	��,(����)"
���������	
��� ����������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� ��%����
������%
�����
���
� ��&��%�����������"��������%���&

��

�� '�(�����
�������(����������������)�  ������

*� +��
)� 
(�����������& ��,��� �� ��
�����  
%���

�� -�������(��������&�����%��%����.���������#�

P2124 ���������	��
���������

SEAT No. :

�������	
	�

��� �������	
���������� ���

�� �	�	�����	���������	���������������������������
�	����������������	�

�� � !����	
�����������!!��	�������	���	�����!�������!
�����������

�� �	�	������� !����"������������������������	�������

�� � !������	��������������	������������ ��������!�������!
��

�� ���	�
�	
����������	������������!�	�������"������������

��� �		��!	�����	������	
���������� ���

�� #��	������
���	�������	����	�������!�������!
��

�� � !����	
�����	�����	�	���������!!���	��������!�	��	���	�	���������	���

�� �	�	��	
��!�����!�������!�����	����	�	��	�����#�������������������	���
�����!�����	����	�	��	�����������
�����������	�	���	�������	����	����

�� $��	����	������!!���	����������������	����	���

����	�



�
� ����������������	
���������� ���

�� �����!����� ��!!�������
����%�%&'���� ������������ ��� ����� ���� 	
�
��!!��� ������	�����������������	��	�������	����&�'���!�����(�'�����
)����	��!�����	���������!!����������

*+��������	���	�����)��,�-%�'.�

�� /
�� ���������� ����������	0� ��� � ����� �	� &'1)� ��� ������� ���	���� ��
&�-'�2�34������5���/
��#6����	
���������������	��3�7'���!����������
���!� 	���� ��� %�-� �5���!��/
�� ���	��	����������������� ������	� ���"���	
� ���������&�%�μ ���)����	��	
��������	��	����������������� �������
��	���

�������	
	��

��� �������	
���������� ���

�� $
�	�����	
�������	��������8���	��
�����9

�� � !����	
���������	����	�	��	��������������	
����	���	����������������
	
������ 	�����

�� �	�	������� !����	
��!�����!��������	�!�����	������������

�� #��	������
���	�����#/������#�)�

�� � !����	
��!�����!�������������	�������������������	���

��� �		��!	�����	������	
���������� ���

�� #�������	
�����	������	���	������������	��
�������+�����	:���!!���	�����

�� #��������
���	��������������#/���!!���	�������� !����	
������	����
�����������	����!����	�����	
��	��
������

�� $
�	����������������/+�������9�#���������	
����	����� ��!��	
�
���	���������	����	
����	�������/+��������

�� #������� 	
��!�����!����� �������	���� 	�	��	�������� 	��
��������������
!����!�	�	�����������!� ������	����	�	��	����

������
��� 		�



�� ����������������	
���������� ���

�� /
���������	����!������������	
���� 	����
������!���������	���	�����.-44
�!��������;�� ����	������� 34������ ����	����!��������� 	��3-4�����
�������	����!����������� 	���������!���	���������	
���!���������	���	����
&-44��!��������)����	��!�����	�������!�����������	
���� 	����

�� )����	��	
��!�����	�������6�);
�
�����)�);

�
����<'�������������

���!��	
�	�� 
���	��	
����������
����������
	�(7����	�'441)�=�'%��
�	�<441)�

*�	���	����)��,�.40�6��,�&.0�)�,�3&0�;�,�3-��

�����

������
��� 		�



��������	��
��������������

��������	

��������

�������������
�����
����������������� !"�� ��#$%�&"�'(�
!) $"�&%�! �

�$!"�� �
$#! �&%
*���+�,!""$� -�*�$%$&"$�������-

���������	
��� ����������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#���������#��!�� ������

$� %�������&��������'�����(��(����)���������#�

�� *��
+�,
&�����������' �������� �� ��
�����  
(���

P2078 ���������	��
���������

SEAT No. :

��� ������������	
��
����������	
��� ����

�� ��������������������
	�
�����������
�����������������������

�� ������ ����
�����
���������
�������������������� ����
�����
�����!��
�����	
����
�������������		�����
��������������������
	�����	
��
���
��
���������
�����	�
��"#�$�

�
%���

�

�

������



�� $
����������	
��
����������
� �����	��������
���

� �

� &���������
���������	�����'�(������

)� "$��*
�
+�

�
%��,� "$
�-*

�
�

�
%�� → "$��*

�
+�

�
%��,"$
�-*

�
�

�
%��

.� "$��*
�
+�

�
%��,"$
�-*

�
�

	
�*

�
+�

�
%�� → "$��*

�
+�

�
%��,

"$
�-*��	�*�+�%��

�� &��� ���� ����� 
	� �������� ��������� ������������ �������� ��� /-


���������

�� 0��� �������� ������������ ����� 	
�� "$�����������������  
�����������1���%

�
� ��� �		������ ������������� �� ����� ���
���!���

����
�������2���
������������������������.3�������������������������
�����
����������
�������	���
���������
�����	���
�����������������

.corr
Mχ �4�)5�������� 0�����67�

89: .;9

95< .))

=:) )9=

.:) ;>

��������?�.�)@� Nα �?�85�4�)5������������

�	� ������������	
��
���������	
���� ����

�� #��� �� 
����� 
	� ��������� ����� 
	� ��������
�����*�+� ���� 	
��
���
�
��������������������
���������
���
	��
����������

"$
�-*
�
�

�
%��A�"B��-*

�
�

�
%��A�"C��-*

�
�

�
%��A

"���*
�
+�

�
%��A�"-�*

�
+�%��

�� #������������
������

� "#��#B
�
�%���,.$��� →'

� "#��$�
�
�%����,.#B

�
� →'

� $�D#��-*
�
�

�
#�

�
�,�.$��� →'

�� "$
�-
�
���-*

�
�

	
%���,�"E�*

�
+�

�
%→'

�� "-�$-��%
���,�$-��→'

������	�
 ���



������	�
 ���

�� ��	�������	
��
������������������������

� �������������������������

� �������������
������������������

� F���
���������

�� ��
���
����������������
���

�� F
�������D��
�������
������������
�����������������
�

�
��������������


G�������		�����3?/?+���(���������������������������������
����
�������
������

�� (������F����H� �$
��
��#����������������������������

�
� �����������	
��
���������	
���� ����

�� (������ �
���������� ���� ��������� ����� ���� ��� ����� �
� ��������
��������$
�CC���
������������������������������
������������
�������

�� ��-�H����CC���
��������������������������
�����.�59�I�����������
��� �������2������@�+�������������������
��������:�.5�I�������
�2���������������������
��������1��
�I�@������������������� ������
�2��������
�������

�� (����������	
��
����
�������
��

-�H��� �
�������� ������
� ��������
������� 	������ ����� �������
�
��������

�� J���������
����
	���
�
���������
	��������
��������

�� &���������������K�����
��B����
�L@�����������������������������

��� &������
����
����
�������	
���� ����

�� �������(2���
��

�� ��������(���������������
���

�� (		����
	�/���+����$
������
�����������
������

�� /�������
�������
���
	�
�����������
��������

�� 0����
�����������H�������������
	��������
��������

�����



��������	��
��������������

�������	��

���������

����������������
���	���
������ !"���# �$"%!��#�& !"'(

��

)�* $$#�!���#(#'$#��	�����

���������	
��� ���������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#�

$� %�&�����
�������&������������'�  ������

�� ��(����
������(
�����
���
� ��)��(�����������"��������(���)

��

P2081 ���������	��
���������

SEAT No. :

�������	
	�

��� ���������	
������������������	�� ���

�� �����	�����	��	���	�������	�����
�	��	����������������� �!� "�����	�
��#��!� "�������"�$���������%��
��&�	������������������	�����	��	���	��'�

(�)�*)�!� "�������"�$��$���+����� mσ ��	�� pσ ���������
�	��+�����+�	��

�� ,-����	���������������	������$.
��
$�������

�� ��$/$����+	������� ��%�
���� �	� ����	�� �
�01�������	��������
δ (�2���"3��4�����+�������������������������	����������	���	��������	
�	���	����+��	������������������	5

�� ,-����	�����'�	������	��������
	������	����������������	�

����4����������	����	��	
������������������	�� ���

�� &�6
�
������	����

�� 1�����+��	����+�������������	��
��	���
����+��

�� 7�����	���������	���

�� $�����	�8�0�������������	�

����	�



�
� 9��������������+��������������	��������	
��+�������������	�� ����

�������	
	��

��� ,-����	��	
������������������	�� ���

�� �����	�������������	������������

�� 0+�����+��	� ���β8�����	� ���+���� ���� ����� �� �
���
���� �	���$�

�����	����

�� ���������	����/��������:+���	�

�� &����	�������	����
�+%����������;0��������������

��� 0+���������������	�����	��	
��+�������������	�� ����

�����	 
	�� 	



�� �	������	
������������������	�� ���

�� ,-����	����'��	���	���
	�������

�� ,-����	����������	�������	���-����������������������������

�� 4��������	����	��<�=�%���������
	�������+����

�� ,������
���
�����
�&�6�������	�������%��
�������,-����	�

�������

�����	 
	�� 	�



��������	��
��������������

�������	���

��������

��������������
�����
���	����������� !��"#�$�%#��#"&��'  �"���"#�$�%#��
��(!&)�%"

�"&')� %�)
����*�+#��� "�����,�)�� �	�����

���������	
��� ���������������

��������
���
���������������

�� �  �!����
�������
�"� 
�#���������#��!�� ������

$� ��%����
������%
�����
���
� ��&��%�����������"��������%���&

��

�� '�������(��������&�����%��%����)���������#�

*� +��
,� 
(�����������& �-��� ��� �
��.�
��/�"�
(�����& ������  
%���

P2085 ���������	��
���������

SEAT No. :

�������	
	�

��� ���������	
�������������������	�� ���

�� ������	���	�������	��	�������	�����������	�������	�����������������
�����������������	���������������	�������	����������������������� �!

"� ������� ��"������ �������������� ������������	� ���� ����� ���������
���������� �	�� 	������	� ���� """��	�� ������� ���� ������	� �	
���������������	��
����

�� �����������������	�����	��
���������������
�

�� ������	�����#�$����������������������������������������	����
��	���
�����	���������	���������
����������%��������������
����������������������
&'�(���	���)�������������������������������	���������*�����+,-�����
�������������

.�������������/�01�''2�

�� �����������	�����((�'�μ�������"���������������	���������#�(3#��4������
����� ���������� ���	�� ���� �������� ���	� ��� �� ����	����� ����
��������������5���������������������	����������	���������'#�#���4�
�����	�����������"��������������������������	�

������



�	�����������	
�������������������	�� ���

�� ������������	��
����������������	������	������������	������������
�

"� �����������������	�����	�����	��6�����������
�

�� ������������������������������������	��������������������	��������
��������������	������������
��������������������������������	��

�� +����� ���� ���	������ ��� ������������������� �	��
����� ������	)� ���
�������������������������������������������	����������������!

�� ,��� ����
� ��� �� ������� ���7��+�*������ �������	��� "
� ����������
��������	�����������������	��#�&13(����������	�������������&##�������������
�������	��������� ��������������������������������� �&#����������	� ��
���	������������	�������������������������	�������8%)�����������"����
�	�� ������� �	�����������������
���� ��� �� ��	���	�� ����	�� ��� 10�3'���
��9�����((&�$� �� ��� ������ ���� �	�����	����������	�� ��������
���� ���
��������. �������7��+�*��/�&'$�&2

�������	
	��

�
� ���������	
�������������������	�� ���

�� ������	��������	���������	����	����������	��	��
�����	�������������������
9�	����������	��
����������������

"� ������	��������	�������	������	�9������	��������������������	��	��
���
���������"�����������

�� �����������������	�����	���������������������	��

�� &#���������	��	���������������������������	���	����	��������&�:�&#�

	������������������������(#���	��5�������������������
��������������	�
����������&#���	�

;���	�� �� ���<�� 	��/�(�'$�����

��� 5������������������	)��� 	�/�&1�1�"��	�

���� %���������"	��	������ 	�/�&##=�

��� ���������� 	�/�'3�>1�

�� ,�����������������	������	��	����������������������������������
����30##
��������� �	� �������	���� &#������� �	������� ��	������	� ��� &0#������
��������������	������	���������	����������	��������������������������
�(0##
����������5�����������������	����������������������	������	��	������������

������	 
	�� 	�



��� ���������	
�������������������	�� ���

�� ����� ��� �������������������	��
���!�������� �������������������	���	
,;��

"� ��������������	���������?�������	�����+��		�	��5���������
@�������	����
"�����	��������	��������������	��
�����	���������	��������		�	������������
�

�� ������	��������	���������7����������
�����������@������������	��

�� �����������������	�����	�������������������	�����

�� 5�����������������	�������� �5*
�
��	��5�5*

�
��	�>'�������	�	��	

����������������"��������������������	���������A$�������'##	5��	��01
������>##	5�

.�����������5��/�3#�� ��/�(3)�5�/�&()�*�/�&02�

�������

������	 
	�� �



��������	��
��������������

�������	�
�
���

������������������
���	�������������� !��"!��"�!�� #$��%��"!�&��%'

(���)�� ""�!#*�(��+�&"�!�	��,*��(-�$*
���������	
��� ���������������
��������
���
���������������

�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������/-**������
3� -��
4�#
0�����������$#�5���#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P2090 ���������	��
���������

SEAT No. :

������

�



������	
�
�

��� ���������	
�������������������	�� ���

�� ������	���������������� �	�����������	�����������	� δ � �	�τ ��� �	�
���������

�� !�
�������������"�"��	�����������"��� ��� ����"�#

�� $��"�����������������������������	��������	����	���	�	�����"��������	
�	"��������%� ���	�������	��

"� &������	"�������	�'�����(���������

�� )���������������	���������"�����	������%���"����������	�����	����%�	�

���*�+�,-��./�����0�

�	�����������	
�������������������	�� ���

�� $��"�����������������	/�	���	"�����	���

�� ��������������	�����	��������1�2�3./����������"�����	�������-�45�6����������
����	�	������%�	�
�78�9�,�4�6��

�� )������������"������	����	��	���������������	������	��"�������	"�����	��
������"�����	�������:6��!�������������"�����	����%�	�
#

"� ������	"�������	��������������������7)0
�
.����	"�7��)0

�
.�

�
���"������

�� &;������	"�������	������	���
��� ���"����������������""��������	�������
�������"������	�7&<

�
��<�

������	
�
��

�
� ���������	
�������������������	�� ���

�� ������	����������	���	����	"��� ������������������	��

�� ���� ��=�	>=���;(���%����	��������	�����������������
�

�� �����������3�
�����	�%���	"��� ���������������	��

"� ������	�����0���"�
�����	�%�����"������	�����	�����������������
�

�� &������	"�������	������)���%����	�������������"������;������������
�
�����
�

�����
 �
�� 




��� ���������	
�������������������	�� ���

�� ����	��<	����������"?�����	�����	�������/����	��	"�"������������	���	���3� �
�������	�����	�������������"������������	���	����������"���

�� .������������������"�����������"�������������� ���	"��#

�� �������	������������	��	����������	�������	"���������	������

"� )���������������	��	�
�����	���������������������������4�	�����"
�������	��

�� 6���"����������	������
�
<����,�@2����6�����	"��	�������,-5�2���)�������

�����><���	"�����	��

�������

�����
 �
�� �



�������	� �

������	�
�����������������

�������	�

���

������������
�����
������������������� �!"#$�%��&'��(�$�)�� �!"#$�%

*�++,���$$��&-�*.('-�*��!�#$����/-
���������	
��� ���������������

��������
���
���������������
�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������/-**������
3� -��
4�#
0�����������$#�5���#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P2091 �������	�
�������������

SEAT No. :

������



�������	� �


�������

��� ����������	�
������������������� ��	�

�� ������������������	������������������	�������������������������
����������������������

�� � ���������������������������������	�����!������

"� #��"������������������$��"�%��������&������"������������������	������
���������

�� #���&������� ����������������	������������

�� #��"��������'���	������	����������	������������

��������������	�
������������������� ��	�

�� ��&������"����������������(���
������)��$����*�+�����!������

�� #��"���������������������&�����������������

"� #��"����������	���������������"����	����

�� ��������"����	������"��&������#��"�����������������"�����������"��&�����

�� ���������,����������&����������"��������������"�����������%�-�����.
�	������,�������

��� ��&����	�
���������������� ����

�� 
��������"�����������������*�������� ����������������!������*

γ /�01�2�3�45�6�3�785�

������5���������������"�"������������������������9�������������������
���������������18:5%�"��"���������������"��� "��������������������
"�������3�1;��������

�� �������"����������"���������<�1�=�73��������������������&�����
�����"�� ������� ���������� 3�3>?��	��� "���� ��� >33@��5��"������ ���
���"�������������������������

"� 
���������������������&�������7�<8����"����	������� ����������
3:5��
�����������������������(�
��!�����%�	����������������������������
�������><�A8�=�73�����������������"������7�<8�=�73���������
�������

""�������������"����������������44�?�
2

A
� �#����������������"���"������"�

�����������"����	���



�������	� �


��������

��������������	�
������������������� ��	�

�� � ��������������������B�����"�����"���"	%������C����������"���"	�������D&�����
����"���"	�������&��;� ���������"���"	�

�� #��"�������������"��������������������"���������������������������

"� #��"�����������"���"�����������	�������	�������)������,������

�� ����������#��	��)�"$��������������������� ������������������&�&���������
)��"�������������������������"������"�"���������

�� � ������������������"�����������)�������������"�����"$����������"
������������������������"��&��	�"����"�������������"���	���

��������������	�
������������������� ��	�

�� ���������������������������������������������������#���&��B�"$E�
�����������������	����������������

�� � ����������������*����"��"����"�����������%�������������"�������������%
���&������������%������"�����������������������������

"� � ������ ���������������
�������"����������"�����������������
������

�� ����������(�����*C������!������� ���������������������&�&���������

�� #���&������������������������������������������"�������	�������������
"����"�����

�	����&����	�
���������������� ����

�� 9������������	����������&����������!���������������18:5����?�8�=�73��

"�������C����5��"�������������������"����"����������!��&������"���"��&��	
���������&������

�� 5��"����������"��������������(����#��	�*)�"$����!�������������&���
����������"���"�"�������1�?����13:5�

"� 
������������"����"�������@������5��� ������3�31;�@5�����������

13:5����������������� 91.25 10
Na

D +
−= × �����������#�	��/�3�13=73

�
�������

5��"�����������!��&������"���"���"�����������

�����



�������	� �

������	�
�����������������

�������	�

���

������������
�����
���������������� !�"#���$%�!&' �"()��$#"&$)��$�(�*+$!

,-#).�,�//0��"&&$'(.�,�$%$!&$'��1.��,-�&��("#.
���������	
��� ���������������

��������
���
���������������
�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������3�##������
4� -��
3�#
0�����������$#�5���#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P2092 �������	�
�������������

SEAT No. :

������



�������	� �


�������

��� ����������	�
�������������������� ����

�� ���������������	�������������������������������������������

��  �����������������������������������

�� ����������!
���
���������	�����"����#$%�����������&�'%%��������

&�  ��������������������������&�����������&����

�� (��������&���������!
���
���&�!

���
��(�������������&���	������&����	��

������

��������������	�
�������������������� ����

�� ��������������������������������������������&�

�� (�������������������"�������������������������

��  ������������������&���������)������������������������

&� (��"������*��&�����*������������+�������

�� ���������������*������%�,-���&��������������������������������%�.,-
����������&�/�0��1�,�2,,3


��������

��� ����������	�
�������������������� ����

�� ����������������������������(���������������+���������

�� (����������������������������

�� ���������	���������������������

&� *���������������������������������	���&�������&��	���&����������
�����&4

�� ����������������������������&��������������"����������

��������������	�
�������������������� ����

�� �����������������	����������

�� (��"������-���������-�������+�������

�� (���������������������������������������������������������

&� (�����������
���&����������&�������������������

�� �������� ���� ������ ���������������&� ��� &�������������������� ��� �
������	���

�����



�������	� �

������	�
�����������������

�������	�

���

������������
�����
�������	����������� ��!��"�#$���%���&��'� "��(�)�!'%*

+,�&��--.���''�%"/�+��)�!'�%��0/
���������	
��� ���������������

��������
���
���������������
�� �� ����
������!"�����
���
�#��$�� ����������%&'�(��&��� ���$

��
)� �**�+����
������,"�'-*%"(.�
�� /�0�����
�����(�1	��%�2&����������/-**������
3� -��
4�#
0�����������$#�5���#��#��
�����**"!&2�
6� 7�������0��������$����� ��!	&(&8&(�������9�

P2093 �������	�
�������������

SEAT No. :

������



�������	� �


�������

��� ����������	�
�������������������� ����

�� �����������������������������������������������������������	����

��  !������������"����������������������������

��  !�������������#������������������������

�� �����������������������������������������

��  !����������������������������������������������������

��������������	�
�������������������� ����

�� $��������%%�&'�%%�&&'�%%�&&&�����������������

�� (�������

�� 203 ( , 3 ) cETl P n β +

→ ⎯⎯→ ⎯⎯→ �

��� 124 ( , ) c cE EXe n r → ⎯⎯→ ⎯⎯→ �

��  !������()*����	����

��  !��������������������������

�� $����������������������������������������������


��������

��� ����������	�
�������������������� ����

�� ��������������������������������������������

�� +�������������������	���������������������������������

�� $�������������������	���������������

��  !��������	�������������������������������������	��������

�� $��������������������

��������������	�
�������������������� ����

�� ��������������,-���������,���������������	���������������������

�� ��������������	�����������������������

��  !������������������������.�����������!�������

��  ����������������������������������������������

�� ����������������������������������������������������������	����������
�

�����
�
*

�
�

�����



�������		 �

������	�
�����������������

�������		

���������������������������

������� �!��"#$%&"����#'�(��&"(
�)*)$#%)")#+���&*&',���

��  -�.�������������������/�

���������	
��� ���������������

��������
���
���������������
�� �  �!����
�������
�"� 
�#�
$� �  �!����
������#��!�� ������
�� %�������&�����
� ��'�����(��(����)���������#�

P2094 �������	�
�������������

SEAT No. :

��� ����������	�
�������������������� ��
�

�� �������������������������������������������

�� ��������������� !"��������#�

�� $%������������������������&���#������'�����������������������	���
������������������	���

#� $%������
�����!(�������	��������

�� ��������#�	��������������	������#�����������������������	���

��������������	�
�������������������� ��
�

�� )����������������������*���#�+�,
�
-��

�
,

�
����������������������	��������

�� $%�����������������#�����������	#���������

�� ��	������������������������������#������	����$%������

#� $%������*���./.!01����������#��/������������������#������������

�� $%������������������������#��������������	���

������



�������		 �

��� ��������������������2��	�
���� ��
�

�� $%���������������������������������������������������������	���

�� ������������������������������������������������������������������
�����	����

�� ������������#�������������#���������������	�#���������	����������
�������������������

#� $%������ ������������#�� ��� ��������� -� ����������� ���������������
������%����������#��������

�� ��������������������������������������������������#�����#�������
�������������������������#������������	����

��� ���������������2��	�
���� ��
�

�� .
3���#�.$4��	������������

�� +���������

�� 5�����������������������

#� /����	������������

�� +"��������#��

�����



�������	� �

������	�
�����������������

�������	�

������

��������������
�����
�����������
���� �!�� �"�

#�$$%�&�����"'�#��(�)������*'
���������	
��� ���������������

��������
���
���������������
�� �  �!����
�������
�"� 
�#�
$� %�������&��������'�����(��(����)���������#�
�� *�&�����
�������&������������+�  ������
,� -��
+� 
&�����������' �������� �� ��
�����  
(���

P2095 �������	�
�������������

SEAT No. :

��� ����������	�
�������������������� ��
�

�� ����������������������������������������������

�� ����������������������������������	����

�� ����������������������	�����������������

��  ������������������������������������������������

�� !"������������������������������������������"���������������������

��������������	�
�������������������� ��
�

�� �������������������������������������������������������������������
������������������������

�� !"���������#��������������������������������

��  ���������������������	�� ��������	���������������������

�� !"�����������	�������$%	�������������&�

�� �����������������������������������	���������������

������



�������	� �

��� ��������������������'��	�
���� ��
�

�� (����������������������������������������
((�
������������������
����������
�����������	�����'���������������������������)((�
��*

+,-.�A� /����������������������������)((�
��*�0.,,�1�2���

�� (���������������������������������������������	����'!��*�,�3.�����

�� �����������4����������	�����������"������������������������������

��  ����������"��������
c

x
T θ

=
− �

��  ��������������������������������������������������

��� ���������������������'��	�
���� ��
�

�� 5�����������

�� 6�������������������

�� 6����������������7��������

�� 5���7�7��������������

�� ��������������������������

�����



�������	
 �

������	�
�����������������

�������	

�������

�������������������
�������	�������� �!���""#!� $!��%�!����&'%$�()�*!�$+�,��#��(� �&

��-!���.+�$ #��,+.!%$�(
/�001�2 $$+��3�/+.+%$+���43

���������	
��� ���������������

��������
���
���������������
�� ����� ����!��"
�����
��#�
������#
$$
"��%�
&� '
�������
���
�$��(��"��������������������"���(

��
�� �$$�)����
�������
� �$
�!�
*� +�%�����
�������%������������#�$$������
,� -�������%��������(�����"��"����.���������!�
/� 0��
#�$
%�����������($��1���$��$��
�����$$
"���

P2096 �������	�
�������������

SEAT No. :

��������

����������������������������� ���!

��� ����������	�
������������������� �"	�

�� ���������������	�����������������������������������������������
������������������

�� �� ��!�������

��� "���������#��!�������

���� $������������������

�%� ��������������������

�� &��� �������'�������������������%�����������������'����������#����

�� �������	�����������������������������!�����������������'������
�#���� �'�������������	�����������

'� ������������������� �� �����������'����'��'�

������



�������	
 �

��������������	�
������������������� �"	�

�� �������(��������'��������������������
���

�� �������� ������' ����� ��'����������� �� ������ ������� ��� ����������
��������������

�� )�%�� ��� ��� ��� �� ������������� ������ '	��� ����*���+�	'��	
'���	�� �#��� �'�� ��'� ���������+����	'��	� '���	�� �#
��� �'��

'� )�%�����'��������' �������������'��������

��� �������������,��	�
��� �"#�

�� "������	������

�� - ��� ����'�.� �����������������

�� ���	���������

���������

��$����%&�����'&%����!

��� ����������	�
������������������� �"	�

�� ������������������ ���������������%���,/�-�������������'���0���
����������

�� �����'����������	������������������������������������������%�����
�����������������

�� ������������������&����������������'��������������������' ����
����������1����������	'�����������������'����������������

'� ��������������������	��%��������2��� �����������	����'���'��
��������



�������	
 �

��� ����������	�
������������������� �"	�

�� ����� ����������	��������'���������� ���������� �����)�%����
���������������

�� &����������������������������������������3�4�56���/��7���'�������
������������.�% ����'���������' ������ 22 , 8.47S e S pE−+ → = −� �

�� &����������������'�����������������������'�� ��������,"�.��������
��������������� �����������������'����'���'���7���%��������������

'� -������������������������� ���������� ���������������� ����(����������'
�������������

�	� ������������������,��	�
��� �"#�

�� "�����	���'�����'��	��� '���

�� ���'������

�� ������'���	����

����������

(���&�'�����!

�
� ���������	�
����� �"	�

�� &����������������'�����' �������-���������'�

�� �����������'����������������������� �������	���������������������'�
��' �������������������

�� ����������������%����� ����������������������������	���%�������
��'�����������������������������

'� &��������������������%�%�'���������	������������� �������������&8�
��������

�� 8������'������������'�������������'���������'���' �����



�������	
 �

��� ���������������������,��	�
������ �"	�

�� ����������������������'�����1��'����	���0�

�� 9:���������������������� �������';��< ����	���������������

�� ���������������	�9����������;��8������������ ����������������������
���������	� ��'���	���%�����������������'�����������	������ ���

'� &��� ���������������	����������� ������'��������	�

�� �����������������������������������0����%��������������������'��������
��������%�%�'������0����%�������

��� ������������������,��	�
��� �"#�

�� =��������

�� 
��� ��� �� ���

�� )�������

�����



�������	
 �

������	�
�����������������

�������	

�������

�����������������
������	�������� !"#$�%&��'"(#')�*#%+(�"!

,���
�*'""�#-.�,���!"�#��/.
���������	
��� ���������������

��������
���
���������������
�� �  �!����
�������
�"� 
�#�
$� %�&�����
�������&������������'�  ������
�� ��(����
������(
�����
���
� ��)��(�����������"��������(���)

��

P2097 �������	�
�������������

SEAT No. :

��������

��� �������	�
�	�����	��	��	����	��	�
�	���������	����������	��������	�
�	��������
����	���	�������	�
�	���
�����	���	�������
�������	��������� ����

��

��

��

��

��

������



�������	
 �

���	�����	��	�
���	��	�
�	��������� ����

�� !���	���������	��	��������
	�
�	���������	��	"������#���	�����

�� �
�	��������	��	β$�����������	�����	�����

��� %�������	���	�������
�������	��	&$'	���
��	������

�� !���	�
�	���������	��	��������
	�
�	���������
��	�������	%����
������(��
���	%���������
������

�� "��	 ���	 ���	 ���������	 �
�	 ��������	 ��	 �
������$�"	 �����	 ��

����(��������
����)

�� !���	 ���������	 ��	 ������	 ��	α* β$�����������	 ��������	 �����	 ���	 �

�����(��	�����	��	��������	 I �

��� �� +��������	A 	���	����
������	����	B � ���

�� ,������	�
�	����
����	��	-�

��� .(�����	�
�	�����	��	�
�	����������	��	B 	��	 A �

�� &�������	�
�	���������	����
����� ���



�������	
 �

���������

��� �� .(�����	�
�	����	��	,/	��	����������� ���

�� 0������	�
�	����������	�� ���

�� .(�����	�
�	�����	��������	��	�
�	���������	����������	��������� ���

��� �����	��	�
���	��	�
�	��������� ����

�� .(�����	�
�	���������	��	��������	����	�%%�

�� 1����	���	�����	��	�
�	���������	�����������

�� .(�����	�
�	����	��	,�
���	����	���������	���	/�����
	��������	��	�
�
����
����	��	��#�������

�� !���	�
�	�����	��������	��	�
�	����������	��	�
���
�����	��������	��
�
�#����	�����

�	� �� !%%*	+%%	���	2%%	���	����������	��	�������������	.(������ ���

�� �����
���

��������	�
�	��������	��	�����	��	���
	����	���	�����	�������� ���

�����



��������	 �

������	�
�����������������

��������	

���

�����������
�����
����������������� !"��#�$"%�� &��#"��'��((��)#�)'*


�*""')!��#�$"%�� 
+�		,�-)����'.�+��$�%�����/.

���������	
��� ���������������

��������
���
���������������
�� �  �!����
�������
�"� 
�#�
$� %�&�����
�������&������������'�  ������
�� ��(����
������(
�����
���
� ��)��(�����������"��������(���)

��

P2099 �������	�
�������������

SEAT No. :


�������
��� �� �����	
����������	
����
�������� ���

�� ���������������	���������
���������
���	�����������	�� �������
!
"� #��������	�	
�����$	�	
���
��%��	�	
���	����&
%� '��	�	
�� %�
��
������ ���%����	�	%� ��"��	���	�
����(����������

%�

��!
�� ���$��	%	������������	)	
�!

*� �
��������������	
����
�������� ���
�� #����	�������%�
(��������
�������	��)	
�&
"� +���%���������%��������,��-��)����.��	%����������%������$���

������	
�����%��
��%�$"	
��	�
�!
	� ,�%����"���
����
���
���	�����
		� �	�"�
)�$	����
��%�������
��
			� �	����$�$	����
�������"��$��%�����!

%� /�����%�������(����,#�	��	
�������(�����#�	��	
�����&
�� +��%�	"��������0��	�����������
��%�
�"����	�	����������������	���

������
����
��-�"��$������
���
����"��$������
�!

������ '���	%����������%���	
��
��1����������������	
�����%�	�
�! ���
��

������



��������	 �

"�

%�

��

��

*� �������������	��"��������
����
�������
�"���$�%�
	�$������
��������
���������	
�� ���

��

"�



��������	 �

%�

��� �� 2�$���������������	
����3��
%��������%�	�
���
�������
������������
$�%�
	�$! ���

��

"�

%�



��������	 �

*� /�	��������
�����
��
������������������	
��� ���
�� 2�	% ����%�	�
�	
���
���	����������%�%�	%�%�$���
��!

"� 1�	���a��
������
���	�����3�	
��	
�!
%� ���%����	�	%���"��	���	�
����%�	�
��	
�	
�����!

��� �� �����	
�������"	�	������α�+����%�����
�����(���β�+����%�����
������	
�
��
�$��	%�����%�! ���

"� /���	�����	$�����
%�����4�56
�
���	���	�
�	
�%��"��������%�$	����&

#���	��	���������	
������$	
��	�
��������%����������������$���%���& ���
%� +�7�$�

�����	%� 	�� �� 2��� ��	$��� ���+�7��8��%���� �
�������

��	���	�
��	��#46����������%�����	%��"����	%��%	�!�'���	%����������%��
%�$$�
���
����	%����%�	(	����������%	�!�/�	���������%�	�
! ���

�� /�	�����
�����
�#�
���	�
�#���������%�	�
! ���

��� �� 8	(���������
���	%��
����	�����������	%�������	
 ���

"� /�	��������
�����
��
��6
��������������	
�� ���
	� 9��������	(�!
		� ���
��������%	���	��!

%� /�	���%�$������ ��
���	%� ��3��
%�� ���� ��
���	����� �:���	 	$	%��%	�
���$�+����"	
���! ���

�	� �
������
�������������������	
�� ����
�� #������	%����������	����
��"	����	%����%�	(	��������������&
"� /�	�����"�	���
�����
�	����	%�����(����$�
���	
�������	�%�(���!
%� 2��%������������$��%�
�$���������������	
�����%�	�
!

�� /�	�����
�����
�����	%��	�
����������$���%�����%�$	����!

�����



��������	 �

������	�
�����������������

��������	

������

���������������
�����
�������	��������� !"�� ���#�$�%&�'����&�&

(�&)&'"&%��*+�(�,,��-�""&%�+
���������	
��� ���������������

��������
���
���������������
�� �� ����
������ 
�����
���
�!��"�� �����������#�������� ���"

��
$� �!!�%����
�������
�#�!
�&���������&��%��!������
�� '�������(��������"����� �� ����)���������&�
*� +��
,�!
(�����������"!��-��
�.#�
(�����"!����!��!��
�����!!
 ���

P2100 �������	�
�������������

SEAT No. :


�������

��� ����������	�
�������������������� ����

�� ��������������������������������������������������������

�� ��������������	��������������	������������������������������������
������

�� � ���������������������������������������!��������������������������
"���������������������� ���������������

�� #�������������������������������������������������

�� $����������������������������������������������%�&'�������(���)�����*+�'
������'�&,�-,��

�
�

./������������������������������0�&'1��

��������������	�
�������������������� ����

�� 2�����������������	��������������3

�� �����������������������������������������4��������������������������

�� �������������������	������������������������������������5����������
����������������������

�� #������������6,������������7�

�� $�������������2,
����������������������8����!��������������������
����������������'�*99*�

������



��������	 �


��������

��� ����������	�
�������������������� ����

�� 2��������� ��� ������������������������3�/���������������������
����������������������

�� ������������������������������������������:����:�������

�� ;����� ������������� �������������������������������������������� ��
�������

�� 2�������������������������3�� ��������������$�����������

�� ��������������������������������������	:����	������������������
��������(�����������������������������

�� $���������������<���������������0�&�+�μ�=���

��� >��<����������������������0�%�&�����

���� >��<������������������������0�?�+�����

��� >��<��������<����������������0�&�9�����

�� >��<������������������������������������������������������0
+�@�����

$���������������������������������������������������

��� ����������	�
�������������������� ����

�� ����������������

�� ����� ��� ,���������

���� �������������� ��� ������

�� � ��������������������������������>�	�����������������������������
�������������������������	����������������������	������

�� /���� ���� ����� ������� ��� � ���� ������������� ���� ������� ���������
�������������������

�� /������������������������������������������������A����������������	�

�� #������������6����������������	7�

�����



��������	��
�������������

���������
	
��
���

�������������	�����
������������� ����!"��#$%�$!�

&���'(���"#�)&�"*"%�"#��+)

�Time : 3 ������ 	
���
��������

�������������������������������

�� ��������������������������������������������������� ������������������

!� ����"���������������# �����$����������$��"����#����

%� &�������'��#��#������������������(�����������$

)� *����+���'�����#��������,���� ��'��##��������������������������

P2101 ���������	��
��������

SEAT No. :

�������	 
�

��� ���������	
�������������������	�� ���

�� ������ �	�� ������	� ���� ������	�� ���� �	� �������� �����������
������� ���
�	�����	���������������������	������������	������

�� �����������	����������� �!�����	�����������������������������"�	�
���������

�� ���������������� �#����	�����������	�������������	���	�������	�����������
�������$�����������	��

�� %�������� ��������������	����	����������	�����&��&'���(������������
������	)�������*'+����	������	����	���'�*��������������������	�������	����

�� ,�������������	������	������	���-.��
���������/*�'�"0��%�����������
������������	������������������������

1����	��2��	�"���	���	��3�4�4/*���&'���)�5�)

����0������
����������3�6���&'���7��8

����%����������������	�3�&�4'/���&'����%9

������



�	� ����������	
�������������������	�� ���

�� !�����	� �������	������ ��� ��������	����	����#�������� ��$�� �	��
�����
����������	��

�� !	�������������������	��������������
������	��
�����#��������:����$��������
�����
������	��
����

�� �����������	���
�!�%���������������"� �!�����	����������	�������!�%�
�������������"�����	��	�

�� �������	��������	����	���������;0�������������	������������
����
�;0
������������	������������
����	�������������
��		������������������

�� %������������&$�$��������	���	��	���	���
����<������	�������	����������
�
����	�����	�����������	����	��-.��
������	�����������������������
�		������������	�
�������������	�������=*'�����,������"��	����	���
�����������������>�&/��0��	������"�	������	���
�������������������	
����?=?�4��0���1����	���3�4�4/*���&'����5�9

�������	 
��

�
������������	
�������������������	�� ���

�� ����� ������	���
�@���������������	 �!�����	� �������	���������<(A
�����������
��������	����������������
�

�� �����������	���
����������	 �!�����	����	.���	��	�����	.�����������������	��

�� �����������������	�����	�/.#�<(A������������
�

�� �������	����������������������δ 3�B�/������	��5�3�?CD��%��������������	�
�������	������������	�������������������	�CD)�����	�����	�����E�	�
���
6''�(CD�

�� F	�����<(A��������������<������F�3�&)�������	
������������	����������
�������� �%�������� ���� ���E�	�
� ��E����� ���� ����<(A� ��	��� ��� �	
�����	������	��������������&�B�,�

1����	���
	
�3�'�B'6)�μ

	
�3�*�'*���&'�
��5,��9

������
��																																											�



��� ����������	
�������������������	�� ���

�� ����� ���� ���	�����	��� ��� ���� �������	�� ������8� ���������	� �	� ���
�����������


�ν3���μ��:

�� #���	���	��������	��
�����	���������	���	�!2A�

�� !�����	���������������������������������������	.����������	�E���	�!2A�

�� �����	���������������������������	����		�	���������	�(����������

�� F��������	�	���������������������	�	��������������	���������	��������
��	���
�'�6*�,��%����������������	�	������E�	�
����!�A���	��

1����	����3�/�''/6)���3�4�4/*���&'
�����5�9

�����������β
�
�3�:���$��(��	���	�3�=�/>*���&'�
��5�,��

�����

������
��																																										�



��������	��
�������������

���������
	
��
��

�������������	�����
������������ !� �"#���$�
%�&&'�()) !#*%� � +) !��,*

�Time : 3 ������ 	
���
��������

�������������������������������

�� ��������������������� �����!����������!������������

"� ���#������������#������������������$��#������������ ���������#���$����

P2102 ���������	��
��������

SEAT No. :

�������	 
�

��� ���������	
�������������������	�� ���

�� �������	������������	�����	���������	�����������������
���������	�

�� ����������	�������������������	����
���������	�

�� �������������	��������������	������
���������	�

�� �����������������������������	��	��������������������	�����
����

��  ����	

��� !��
�����	�

�� "#����	�����	������	����������	������������

��� ����������	
�������������������	�� ���

�� "#����	������	��������	��	������
���������	�

�� ����	���	���#����	������������	����������������������#������

�� �	�������

��� �	��������

�� $�������	�����	����������������	�������
�����

����	�



�� "#����	���	�����	�	�����
���������	�

�� %�������������������	�����
�������������	��

��

���

����

���

��

�������	 
��

�
������������	
�������������������	�� ���

�� "#����	�����������

�� &�'�

��� (������

���� )���������


��� %�����	��

�� *����������������


�� "#����	����������+��������	���������	�������������������	������,���
��������
�����������#����

�� ��������������#������	����������������������
���������	������������	�
������������������������������
����

������
��																																											�



�� "#����	�����������

�� -����������

���  �����	���������	��������	��

�� +����������������	��

�� (�	�� ���� ��������� ������� ��� ���
���� ������ ������� ��
���
���������	����./0��1!��
��������	�������
��
��	��

��� �������	�� �����	����� ���	�����	� ��� �� 20� ��� ���
����
�
�������
����������� ������ ���	��� �	� ��	���� ��� 2�3�������	
��4�������������	������������

��� ���������	
��������������������	�� ���

�� ����	�� ���� ��������
���� ��������	���$����� �	� ����	�� ��� �	4�����	
�����	��

�� ����������������	�����������5�������
����		�	����������

�� ������	�����	���������������������������������
����������������

�� "	������������	�����
������������	������	�,���"#����	���������	����	�
���������������	������������

�� %�������� n wM , M � ���� �� � ���
���������� ���
���� ��������� ��� ���
�������	����#���� ��� �������	�� 1����6� �	��7������� ��� ����� ��� ���
�������	����������	������

7����6 ��80 ��20 ��90

7������ 905000 :5005000 85005000

�����

������
��																																										�



Total No. of Questions : 8]

[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
from section I and 2 questions from section II.

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.

SEAT No. :

SECTION - I

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]

Q2) 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. [5]

Q3) Answer the following:

a) Draw the basic structure of phospholipid. [2]

b) Write a note on lipid bilayer with suitable diagram [4]

c) 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 liqid in our dody.
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SECTION - II

Q5) Answer the following:

a) Write a note on α-helix. [3]

b) Write a note on conjugated proteins. Give examples. [3]

c) Describe the super secondary structure of proteins. [4]

Q6) Answer the following:

a) What is peptide bond? [2]

b) Describe the sangers method of protein sequencing. [4]

c) Describe the Tertiary structure of proteins. [4]

Q7) Answer the following:

a) Give structure of any two aromatic amino acids. [2]

b) Write a note on Ramachandran plot. [3]

c) Elaborate on the biological functions of proteins. [5]

Q8) Answer any one of the following: [5]

a) Peptide bond is rigid and planer. Justify.

b) Classify amino acids on the basis of their ‘R’ groups.
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 BCH-270 : Bioenergetics and Metabolism
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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.

P1970

SECTION - I

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]

Q2) 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]

Q3) 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. [5]

Q4) Answer any one of the following : [5]
a) Write a note on enzymer and coenzymer involved in the conversion of

pyruvate to acetyl CoA.

b) Explain the β-oxidation of an unsaturated fatty acid.

SEAT No. :
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SECTION - II

Q5) Answer the following :

a) What are polyaminer? Give their significance. [3]

b) Elucidate glutathione biosynthesis. [3]

c) Write note on transaminases. [4]

Q6) 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]

Q8) Answer any one of the following : [5]

a) Explain the precursor functions of amino acids.

b) Explain pyrimidine biosynthesis by denovo pathway.
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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.

P1971

SECTION - I
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]

Q2) 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]

Q3) 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]

SEAT No. :
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Q4) Attempt any one of the following

a) Define and give applications of partial specific volume. [5]
b) What are the applications of liquid scintillation counter? [5]

SECTION - II
Structure Determination of Biomolecules

Q5) 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]

Q6) 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]

Q7) 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? [5]

Q8) Attempt any one the following

a) Describe briefly the theory of NMR spectrometry. What information
can be obtained from NMR absorption peaks? [5]

b) Explain any one application of ORD or CD. [5]
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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.

P1973

SECTION - I
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]

Q2) Answer the following :

a) Explain conophors. [2]

b) Write about valinocycin and grancicidin. [4]

c) How antimicrobial agents and liposomes reach their targets. Explain.
[4]

Q3) 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]

SEAT No. :
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Q4) Answer any one of the following : [5]
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

Q5) 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]

Q6) 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]

Q8) 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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SECTION - I

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.

Q2) Answer any three of the following : [15]

a) Discuss the process of oxidative phosphorylation.

b) Explain β-oxidation of stearic acid with energetics.

c) Explain phospholipid biosynthesis.

d) Explain cyclic and non-cyclic photophosphorylation.
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Q3) Write note on any two of following : [10]

a) Glucuronic acid pathway.

b) ETC in mitochondria.

c) Respiratory chain in Mitochondria.

SECTION - II

Q4) 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.

Q5) 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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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.

Q2) 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) What is 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.
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Q3) 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.
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SECTION - I

(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.

Q2) 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.

Q3) Write note on any two of the following : [10]

a) Symport and Antiport.

b) Nuclear pore.

c) Calcium ATPase activity.
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SECTION - II

Genetics

Q4) 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.

Q5) 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.

c) Hemoglobins.
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1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right side indicate full marks.
3) Solve any three questions from Q1 to Q4.
4) Question 5 and 6 are compulsory.
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Q1) Answer the following :

a) What are Okazaki fragments? [2]
b) Explain SOS repair system. [3]
c) What is transposition? [2]
d) Why are t-RNAs called as adaptor molecule. [3]

Q2) Answer the following :

a) Explain Holliday junction model. [3]
b) Explain steps involved in charging of t-RNA. [3]
c) Write note on Composite & non-composite transposons. [4]

Q3) Answer the following :

a) Explain nucleotide excision repair mechanism. [3]
b) Explain Signal hypothesis for protein targeting. [3]
c) What is alternative splicing? [4]

Q4) Answer the following :

a) Give the role of topoisomerase in DNA replication. [2]
b) What role glycosylation plays in protein targeting. [3]
c) What are spliceosome? [2]
d) What is RNA editing? [3]

SEAT No. :
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Q5) 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? [5]

c) How does mRNA differ functionally in eukaryotes & prokaryotes.[5]

Q6) Attempt any two :

a) Explain the need for post transcriptional modifications. [5]

b) Explain chromatin remodeling. [5]

c) Explain the mitochondrial transportation of protein. [5]
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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.

Q2) 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 I

c) What is protein targeting? Explain the pathways of protein targeting to
mitochondria, lysosomes and Chloroplast.
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Q3) 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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SECTION - I
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

Q2) 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), triiodothyronine
(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.
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Q3) 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 - II

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?

Q5) 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.

Q6) Write note on any two of the following : [10]

a) Abscisic Acid.

b) Systemic acquired resistance.

c) Seed Germination.
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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.
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SECTION - I

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.

Q2) 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.
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Q3) 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 - II

Food Technology

Q4) 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.

Q5) 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.

Q6) Write note on any two of the following : [10]

a) Genetically modified food.

b) Analysis of food toxins.

c) Primary feed stock.
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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.

Q2) 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.
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Q3) 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 λ 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.
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Total No. of Questions : 6]

[4625] - 41
M.Sc.

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 - I

P1534 [Total No. of Pages : 5

SEAT No. :

Q1) a) Explain any three of the following with an example. [9]
i) Enamine approach can be used for the synthesis of 2,6- disubstituted

cyclohexanones.

ii) Formation of benzoin from benzaldehyde involves reagent having
umpolung of reactivity.

iii) 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]

P.T.O.



Q2) a) Predict the product explaining the mechanism of transition metal complex
(any three). [9]

b) Explain any two of the following. [6]
i) Role of transition metal complexes to synthesize unstable organic

molecule.

ii) Carbonylation reactions of organo boranes.

iii) Heck coupling reactions using organo Pd.

Q3) a) What is a domino reaction? Complete the following reaction sequences
and explain the steps involved, in any one of the reaction. [5]

[4625]-41 2



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 - II

Q4) Using retrosynthetic analysis, suggest the suitable method to synthesize any
three of the following compounds. [12]

Q5) a) Give one reaction with reagent, for each synthon given below [6]

b) Using the method of umpolung carryout the following conversion (any
two). [6]

[4625]-41  3



Q6) a) Answer any four of the following. [12]
i) Hydroboration followed by oxidation of compound PhCH = CH-

OC2H5 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.

ii) Why is the protection of the functional groups like –CHO; –NH2, –OH
necessary during organic synthesis? Give one method each to protect
the above mentioned functional groups.

iii) Suggest the best strategy to synthesize an olefin                      from
alcohol.

iv) Discuss the steps involved in the synthesis of dinucleotide.

ii)

iii)

[4625]-41  4



v) Complete the following transformation, arranging the reagents in
proper sequence. Comment on each steps.

b) Give brief account of any one of the following. [4]
i) What is Green Chemistry? Discuss briefly the twelve principles in

it.
ii) Explain super critical fluids & their use in extraction process in

organic synthesis.

  

[4625]-41 5
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M.Sc. (Semester - I)
MICROBIOLOGY

 MB-501 : Microbial Diversity & Taxonomy
(2013 Pattern) (Credit System)
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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.

P1685

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. [5]
c) Discuss the concept of evolutionary r and k selection. [5]

Q2) Attempt any two of the following :

a) Explain in brief the great plate count anomalies with suitable example.[5]
b) From the given data calculate the Simpson’s diversity index for the

river water sample. Total number of colonies is 184 × 107 [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. [5]

SEAT No. :
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Q3) Attempt any two of the following :

a) Describe the taxonomic significance of steps involved in gene transfer.
[5]

b) Write short note on 3 domain classification system. [5]
c) Define and explain the phenetic approach of classification with suitable

example. [5]

Q4) Attempt any two of the following :

a) Differentiate between the species concept of sexual and asexual
organisms. [5]

b) Write note on estimates of total number of microbial species. [5]

c) Explain the physiological characters of microbes used in microbial
systematics. [5]

Q5) Attempt any two of the following :

a) Differentiate between Basidiomycetes and Ascomycetes classes of
fungi. [5]

b) Discuss the importance of morphological features used in differentiation
of fungi. [5]

c) Give silent features of zygomycetes. [5]

Q6) Attempt any two of the following :

a) Write note on Applications of FISH in bacterial taxonomy. [5]

b) Explain any one method of molecular technique used in identification
of microbes. [5]

c) Explain strategies used for culturing unculturable bacteria. [5]

Q7) Attempt any two of the following.

a) Explain molecular evolution of protein. [5]

b) What are secondary metabolites? Explain the diversity in evolution of
secondary metabolites. [5]

c) Explain the origin and stability of diversity. [5]
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Q8) Attempt any two of the following :

a) Enlist the objectives of gene sequencing. [5]

b) Write a note on whole genome shotgun sequencing. [5]

c) Outline the procedure of Ion torrent gene sequencing? [5]
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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.

P1686

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 13 19 17 15 14

c) Calculate Karl Pearson’s coefficient of skewness from following data.

Measurement 10 11 12 13 14 15

Frequency 2 4 10 8 5 1

SEAT No. :
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Q2) Attempt any two of the following : [10]

a) Write a short note on one tailed and two tailed tests.

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 12 13 11 14

Drug B 8 9 12 14 15 10 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).

Q3) 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).

Income Product preferred

Product A Product B Product C

Low 85 15 40

Medium 25 13 30

High 10 5 27
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b) The data recorded on four F
1
 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.o.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

0.05(2),7,5
 = 30)

Height of Males (cm) Height of Females (cm)

193 176

188 174

186 168

183 165

179 163

177

171

Q4) Attempt any two of the following: [10]
a) From the following data, compute the value of Harmonic mean.

Value(x) 5 10 15 20 25

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
2
 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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Q5) 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

Q6) 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?



�������	�
 ��

Q7) Attempt any two of the following : [10]

a) Diagrammatically explain in brief different epidemiological study
designs.

b) Explain use of Plackett Burman design in microbiology with example?

c) 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.

Q8) Attempt any two of the following : [10]

a) Describe the chemostat model with its significance.

b) Write a short note on Susceptible Infected recovery (SIR) model.

c) The distribution of MN blood types in a population of 1000 individuals
is 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.
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M.Sc. (Semester - II)
MICROBIOLOGY

 MB-601 : Instrumentation and Molecular Biophysics
 (2013 Pattern)
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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.

P1688

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.

Q2) 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 × 104

(mol dm–3)–1cm–1, what is the concentration and the transmission of
ATP solution?

Q3) 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.

SEAT No. :
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Q4) 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.

Q5) 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.

Q6) 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 nanopartic1es’.

c) Explain the significance of EDAX in nanobiotechnology.

Q8) 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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MICROBIOLOGY
 MB-602 : Virology

(2013 Pattern) (Credit System)
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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.

P1689

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.

Q2) 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

10–1 8 0
10–2 6 2
10–3 1 7
10–4 0 8
10–5 0 8
10–6 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.

SEAT No. :
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Q3) 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.

Q4) 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 105 infected bacterial cells. What is the multiplicity of
infection?

Q5) 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.

Q6) 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

Q7) 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

Q8) 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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MICROBIOLOGY

 MB-603 : Microbial Metabolism
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1) Q.1 to Q.3 is compulsory.

2) Attempt at least two from Q.4 to Q.8.

3) All questions are compulsory.

4) All questions carry equal marks.

5) Draw neat-labeled diagrams wherever necessary.

6) Use of logarithmic tables and scientific calculators is allowed.

7) Assume suitable data if necessary.

8) Figures to the right indicate full marks.

P1690

Q1) Attempt any two of the following :
a) Draw the secondary plots in case of noncompetitive inhibition to find

out value of Ki. [5]
b) Explain with the help of suitable example, the construction of enzyme

purification chart. [5]
c) Derive equation for Hill Plot in relation to allosteric enzymes. [5]

Q2) Attempt any two of the following :
a) Explain the terms Entropy, Enthalpy & Free energy. [5]
b) Justify, ‘Phosphoenolpyruvate is a high energy compound.’ [5]
c) How the laws of thermodynamics are applied to biochemical systems?[5]

Q3) Attempt any two of the following :
a) Describe the components of electron transfer system in NO3 reducing

bacteria. [5]
b) Write a note on proton motive force. [5]
c) Explain the mechanism of oxidative phosphorylation. [5]

SEAT No. :
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Q4) Attempt any two of the following :

a) What are ligand gated ion channels? Explain with suitable example.
[5]

b) Differentiate between primary & secondary active transport. [5]
c) Write a note on passive diffusion. [5]

Q5) Attempt any two of the following :

a) Diagrammatically illustrate biochemistry of biological nitrogen fixation.
[5]

b) Describe the pathway leading to biosynthesis of pyrimidine. [5]
c) Describe the regulation of nitrogenase enzyme. [5]

Q6) Attempt any two of the following :

a Describe structure of chloroplast. [5]
b) Describe regulation of photosynthesis in plants. [5]
c) Describe different groups of photosynthesis bacteria. [5]

Q7) Attempt any two of the following :

a) Justify, ‘Calvin cycle is energy demanding pathway.’ [5]
b) Schematically show integration of carbohydrate metabolism in plant

cell. [5]
c) Write a note on CAM Pathway. [5]

Q8) Attempt any two of the following :

a) Describe steps involved in biosynthesis of triacylglycerols. [5]
b) Write a note on acetyl CoA carboxylase enzyme. [5]
c) Describe types of glycerophospholipids present in biological membrane.

[5]
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M.Sc. (Semester - III)

MICROBIOLOGY

 MB-701 : Immunology

(Credit  System) (2013 Pattern)
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��� ��������������
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���������������

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 labeled diagrams wherever necessary.

5) Use of logarithmic tables and scientific calculator is allowed.

6) Figures to the right indicate full marks.

P1691

Q1) Attempt any two of the following : [10]

a) Explain the structure and types of Toll-like receptors (TLRs).

b) Explain the structure of B-cell receptor complex.

c) With the help of diagram, explain role of adhesion molecules in
activation of immune response.

Q2) Attempt any two of the following : [10]

a) What is the role of cytokines in cross regulation of T
H
 cells?

b) Diagrammatically represent regulation of classical complement pathway.

c) Justify, “T cells and B cells differ in their susceptibility to tolerance
induction”.

Q3) Attempt any two of the following : [10]

a) Explain the principles of functional assays for cytokines.

b) Describe use of animal models for study of autoimmunity.

c) Describe factors affecting animal cells in culture.
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Q4) Attempt any two of the following : [10]

a) Describe the properties of G-Protein Coupled Receptors.

b) Justify, “Antigen is not the only immune regulatory factor.”

c) Explain use of transgenic animals in study of immunological tolerance.

Q5) Attempt any two of the following : [10]

a) Describe different tumor markers used for diagnosis.

b) Explain use of different cytokines for treatment of cancer.

c) List tumor immunotherapeutic approaches, explain any one in detail.

Q6) Attempt any two of the following : [10]

a) How host immune system responds to intracellular bacterial pathogens?

b) Explain the pathophysiology of malarial infections.

c) Describe prevention of Salmonella infections by active immunization.

Q7) Attempt any two of the following : [10]

a) Explain the mechanism of symptom development in rheumatoid
arthritis.

b) How complement deficiency disorders are diagnosed?

c) Discuss the immuno-therapeutic approaches for systemic lupus
erythomatosus.

Q8) Attempt any two of the following : [10]

a) Describe evolution of cellular defense mechanisms in invertebrate
species.

b) Justify, “Diversity and complexity of immune system components helps
to determine scale of evolution in animal species.”

c) Discuss the evolution of antibody molecule among vertebrates.
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M.Sc. (Semester - III)

MICROBIOLOGY

 MB-702 : Molecular Biology - I

(2013 Pattern) (Credit System)
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���������������

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.

P1692

Q1) Attempt any two of the following : [10]

a) Explain the principle of DMS foot printing. Give its applications.

b) Explain Yeast two and three hybrid cross as a tool in molecular biology.

c) Explain RFLP with suitable example.

Q2) Attempt any two of the following : [10]

a) Explain positive control of lac operon.

b) How is attenuation defeated in trp operon.

c) Explain role of repression loop in ara operon.

Q3) Draw neat well labeled diagram of any two of the following : [10]

a) t-RNA processing

b) RNA interference

c) Splicing of mRNA by spliceosome

SEAT No. :
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Q4) Attempt any two of the following : [10]
a) Give the protocol for designing a probe.

b) Explain gene silencing with example.

c) A pre -mRNA molecule produced from a coding gene has 200 bases
long exon followed by 100 bases intron I , 30 bases exon II, 80 bases
intron II, 60 bases exon III and 200 bases adanylated tail.

i) Draw the diagram of this pre mRNA molecule.

ii) Determine the size of fully matured mRNA.

Q5) Attempt any two of the following : [10]
a) Describe the structure of composite transposon.

b) Explain replicative transposition.

c) Draw a neat well labeled diagram of retroposon.

Q6)Attempt any two of the following : [10]
a) How are proteins separated by two dimensional gel electrophoresis.

b) What is MALDI ? Give its applications in Proteomics.

c) Explain the role of isoelectric focusing technique in protein fractionation.

Q7) Attempt any two of the following: [10]
a) Draw diagram of first two cycles of PCR.

b) Give applications of Reverse Transcription PCR.

c) Explain DNA microarray technique with example.

Q8) Write short notes on any two of the following : [10]
a) LINES.

b) Flurochomes in PCR.

c) Give the applications of proteomics in disease diagnosis.
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M.Sc. (Semester - IV)

MICROBIOLOGY
 MB-803 : Microbial Technology

(2008 Pattern)
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��������
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���������������

1) All questions are compulsory.
2) All questions carry equal marks.
3) Draw neat labeled diagrams wherever necessary.
4) Figures to the right indicate full marks.
5) Use of logarithmic tables, electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

P1684

Q1) Attempt any two of the following: [16]
a) With the help of a diagram, describe the construction of a CSTR. State

the situations in which such a bioreactor is used, and explain its
advantages over an air-lift fermenter.

b) What is N
Re

? Explain its significance in determining power
requirements during a fermentation.

c) Delineate the critical operating parameters for lipase production.

Q2) Attempt any two of the following : [16]
a) Justify “Rheogram of -Newtonian fluids deviate from that of non -

Newtonian Fluids” with examples.
b) What is “ Process Validation” ? Explain with a suitable example.
c) Explain the principle, construction and operation of a cell mass sensor.

Q3) Attempt any two of the following : [16]
a) Describe Flow patterns associated with different types of impellers.
b) Elaborate “In batch culture growth rate decreases due to depletion of

essential nutrients”.
c) Explain the use of fungi in promoting plant growth with appropriate

examples.

SEAT No. :
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Q4) Write short notes on any four of the following: [16]
a) KLa
b) Secondary metabolites and their control
c) Limitations of continuous culture
d) ISO certification
e) OUR

Q5) Protease production by Bacillus subtilis with free and immobilized cells
was examined in this study. Entrapment method of immobilization was
used with gelatin, polyacrylamide, calcium alginate and agar matrices and
protease production was studied compared to equivalent weight of free
cells. Fig. given below represent the comparative protease production by
different matrices over a time period of 48 h of incubation, [16]

Fig 1. Time course of protease production by Immobilized cells of
Bacillus subtilis in different matrices.

Interpret the results and answer the following:

a) Is the process of immobilization beneficial for protease production? If
yes explain how do you arrived at answer.

b) Why agar shows less protease activity than the gelatin?
c) How can you increase the efficiency of protease production by using

which parameters?

���
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M.A./M.Sc. (Semester – I) Examination, 2014
GEOGRAPHY

Gg – 101 : Principles of Geomorphology
(2013 Pattern)

Time : 3 Hours Max. Marks : 50

 Instructions : 1) Attempt any four questions from Q. 1 to 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.

1. a) Define geomorphology. 2
b) Explain the concept of time scale. 4

c) Describe the history of geomorphology. 4

2. a) What is palaeomagnetism ? 2

b) Discuss the sources that enlight the knowledge of interior of the earth. 4
c) Give an account of seafloor spreading. 4

3. a) What do you mean by weathering ? 2

b) Compare different types of weathering with respect to their mechanism. 4
c) Explain various types of mass movement. 4

4. a) Define the term peneplanation. 2
b) Explain in brief, various types of drainage patterns with suitable diagram. 4
c) Elaborate the Davisian cycle of erosion. 4

5. a) What is Fiord ? 2
b) Give the mechanism of glacial erosion. 4

c) Give an account of any two depositional landforms in glacial areas. 4

6. a) Explain various erosional landforms in arid areas. 5
b) Describe in detail, the concept of pediplanation. 5

7. a) What is the mechanism of erosion in coastal areas ? 5
b) Discuss the depositional work of waves and tides in coastal areas. 5

8. a) Give an account of different elements of slope profile. 5
b) Write a note on Slope decline model. 5

——————
B/II/14/

Seat
No.



��������� [4631] – 104

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

Gg 104 : Principles of Population and Settlement Geography
(2013 Pattern)

Time : 3 Hours Max. Marks : 50

 Instructions : 1) Attempt any three questions from Q. 1 to 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.

1. a) Define population geography. 2
b) Describe evolution of population geography. 4

c) Describe the approaches to the study of settlement geography. 4

2. a) What is settlement pattern ? 2

b) Describe effect of technology on pattern of settlements. 4
c) Describe physical factors influencing the dispersion of settlements. 4

3. a) What is centrality ? 2

b) Explain the concept of nodality. 4
c) Explain the concept of hierarchy. 4

4. a) What is urban growth ? 2
b) Describe how improvement in transportation is responsible for urban growth. 4
c) Describe how industrialization is responsible for urban growth. 4

5. a) Explain the term ‘population distribution’. 2
b) Describe the economic factors influencing the distribution of population. 4

c) Describe the social factors influencing the distribution of population. 4

6. a) What do you mean by Demographic Transition ? 2
b) Describe the stages of demographic transition model. 4

c) Discuss the relevance of demographic transition model. 4

7. a) Explain the concept ‘population as a resource’. 5

b) Explain level of education of population as a resource. 5

8. a) Explain the scope of Ricardo’s theory. 5
b) Describe the social factors influencing the nucleation of settlement. 5

——————
B/II/14/

Seat
No.
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��������� [4631] – 202

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

Gg–210 : Coastal Geomorphology

(2013 Pattern)

Time : 2.30  Hours Max. Marks : 38

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

1. a) What is spatial scale in coastal geomorphology ? 2

b) What are  swell waves and capillary waves ? 4
c) Explain the process of shoaling and wave breaking. 4

2. a) Define surging and collapsing breakers. 2

b) What is wave diffraction ? 4
c) Write a note on river induced and tide induced currents. 4

3. a) What is amphidromic point ? 2

b) Give the  causes of sea level change. 4

c) Write a note on fossil beach ridge and beach rock. 4

4. a) Define coastal sediments. 2

b) Write a note on morphodynamics of deltas. 4

c) Write  a note on coastal sand dunes. 4

5. a) Explain the  formation and morphology of sea cliffs and caves. 4

b) Write a note on coral reefs. 5

6. a) Explain in short equilibrium theory of tides. 4

b) Discuss sea level rise as a current coastal issue. 5

——————

B/II/14/



�������	� [4631] – 205

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

Gg-213 : Population Geography
(2013 Pattern)

Time : 2 Hours 30 Minutes Max. Marks : 38

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

1. a) Define mortality. 2

b) Give an account of evolution of population geography. 4

c) Critically examine optimum population theory. 4

2. a) Give the types of migration. 2

b) Discuss the factors affecting population growth. 4

c) Describe the demographic factors affecting distribution of world population. 4

3. a) Give the areas of high fertility level in the world. 2

b) Discuss the consequences of migration. 4

c) Discuss the occupational composition of population. 4

4. a) What is population policy ? 2

b) Explain the levels and trends of fertility in developed countries. 4

c) Explain the levels and trends of mortality in developing countries. 4

5. a) Discuss the age and sex composition of population. 4

b) Describe the use of population projection in planning. 5

6. a) Describe the factors affecting distribution of world population. 4

b) Critically examine the applicability of the Demographic Transition Theory. 5

——————

B/II/14/

Seat
No.



��������� [4631] – 206

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

Gg-220 : Fluvial Geomorphology
(2013 Pattern)

Time : 2 Hours 30 Minutes Max. Marks : 38

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

1. a) Give the definition of fluvial geomorphology. 2

b) State the scope of fluvial geomorphology. 4

c) State laws of allometric growth. 4

2. a) What do you understand by shear stress in the channel ? 2

b) Describe uniform and non uniform flows in the channel. 4

c) Explain Horton’s overland flow. 4

3. a) What is competence of river ? 2

b) Distinguish between laminar and turbulent flow of a river. 4

c) Write in brief on sediment entrainment in the channel. 4

4. a) What is form ratio ? 2

b) Write a note on sand bed, gravel bed and bedrock channels. 4

c) How alluvial fans are developed ? 4

5. a) Distinguish between braided and anabranching channels. 4

b) Describe various erosional landforms produced by river. 5

6. a) Write a note on meandering channel. 4

b) Describe river metamorphosis with reference to long term changes in the channel. 5

——————

B/II/14/

Seat
No.



��������� [4631] – 214

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

Gg. – 209 : Geoinformatics – II
(2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

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

2) Question 5 are 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.

1. a) Define the term spectral signature. 2

b) Give the historical perspective of remote sensing at international level. 4

c) Describe the factors that determine the spectral reflectance of soil and vegetation. 4

2. a) Define the term atmospheric window. 2

b) Write a note on interaction of EMR with reference to scattering and refraction. 4

c) Write a note on atmospheric window. 4

3. a) Differentiate the terms side overlap and forward overlap. 2

b) Explain the components of an aerial camera. 4

c) Explain with suitable diagram geometric characteristics of aerial photograph. 4

4. a) List the components of a GPS. 2

b) Explain any two GPS components in brief. 4

c) Write a note on spatial and spectral characteristics of Landsat TM and ETM data. 4

5. a) Define the term Orbit and give the characteristics of sun synchronous satellites. 4

b) Define the term resolution and explain any two types of resolutions used in satellite remote

sensing. 5

6. a) Explain the mode of data formats for digital data. 4

b) Explain the factors governing the interpretability of satellite images. 5

——————
B/II/14/

Seat
No.



�������� [4631] – 28

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

Gg – 221 : Monsoon Climatology
(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. Define monsoon climatology and explain its development during recent time.

2. Give an account of classical theory of Indian monsoon.

3. Explain the role of surface winds and upper winds in summer monsoon.

4. Write an account of easterly jet and Tibetan anticyclone.

5. Explain decadal and centurial trends in Indian monsoon.

6. Explain role of cross equatorial flow and regional conditions in forecasting.

7. Write notes on any two :

i) Fohn’s concept of monsoon origin.

ii) Winter monsoon.

iii) ENSO.

——————
B/II/14/

Seat
No.
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�������� [4631] – 30

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

Gg. – 223 : Geography of Rural Settlements

(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. Describe evolution of settlements in different parts of the world.

2. What is nucleation ? Describe the factors influencing nucleation of rural settlements with

suitable examples.

3. Explain centrality and hierarchy of service villages and trading centers.

4. Describe socio-economic transformation in rural areas.

5. Discuss the causes and consequences of rural-urban migration.

6. “Land use and transportation are the significant aspects of rural development planning”.

Discuss.

7. Write notes (any two) :

a) Ricardo’s theory.

b) Morphogenesis of rural settlements.

c) Building material.

——————
B/II/14/



Seat
No.

��������� [4631] – 303

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

Gg – 311 : Applied Climatology

(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

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

2) Question number 5 and 6 are compulsory.

3) Figures to the right indicate marks.

4) Use of map stencil and calculator is allowed.

1. a) What do you mean by atmospheric concern and awareness ? 2

b) Discuss the ‘climate impact assessment’. 4
c) Explain the distribution of incoming solar radiation. 4

2. a) What do you mean by evapotranspiration ? 2
b) Describe the various forms of precipitation. 4
c) Discuss the turbulence and gustiness. 4

3. a) What is urban heat island ? 2
b) Discuss the impact of urban climate on Global Environmental Change (GEC). 4

c) Explain the significance of climatic variables in construction operations. 4

4. a) Define remote sensing. 2
b) Give details of satellite programming for crop condition. 4

c) Discuss the use of remote sensing in analysing canopy transpiration and crop stress. 4

5. a) Discuss the impact of climate on pests and diseases. 4

b) Discuss the influence of climate on clothing and human control. 5

6. a) Explain the effect of climate on air transport. 4
b) Explain the traction ability. 5

——————

B/II/14/



��������� [4631] – 308

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

Gg – 322 : Geography of Soils
(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

Instructions : i) Attempt any two questions from Q. No. 1 to 4.
ii) Q. No. 5 and 6 are compulsory.
iii) Figures to the right indicate full marks.
iv) Draw figures/maps wherever necessary.
v) Use of map stencils and calculator is allowed.

1. a) What do you mean by productivity of soil ? 2

b) Describe how the parent material and topography affect soil formation. 4

c) Explain the importance of land capability classification. 4

2. a) What is the importance of soil temperature as a soil physical properties ? 2

b) Explain the importance of Salinization and Acidification in the soil degradation. 4

c) Describe the process of Physical and Chemical weathering in soil formation. 4

3. a) What do you mean by soil structure ? 2

b) Describe the importance of deforestation and overgrazing in the soil conservation. 4

c) Write an account of clay minerals and  their distribution in the profile. 4

4. a) Explain the importance of the study of soils. 2

b) What is the basis of soil degradation ? 4

c) Explain how the vegetation and climate affect soil formation. 4

5. a) What is the importance of the morphological features of soil horizons ? 4

b) Write an account of biochemical properties of soils. 5

6. a) What do you mean by bulk density, porosity and permeability of soils ? 4

b) What is the role played by soil pH and Cation-Anion exchange in the variation of chemical
properties of soils ? 5

——————

B/II/14/

Seat
No.



�������� [4631] – 31

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

Gg. – 301 : Theoretical and Applied Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

 Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Give a brief account of contributions of Greek scholars in the development of geographical

thought.

2. Give a brief account of contributions of Columbus and Vasco-Da-Gama in the development of

geographical thoughts.

3. Explain the concept of dualism and dichotomies in Geography.

4. Define a system and describe its approaches in Geography.

5. Explain the importance of field survey and experimental studies in geography.

6. Define applied geography and discuss its need and significance.

7. Write notes on any two :

a) Application of geographical concepts in resource management.

b) Elements of a system.

c) Application of statistical techniques in geography.

——————
B/II/14/

Seat
No.



�������� [4631] – 41

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

Gg.-401 : Resource Management
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. What is resource management ? Describe the management of cultural resources.

2. Discuss the methods of conservation and management  of mineral resources.

3. Write an account of application of remote sensing technique in resource appraisal and
management.

4. How various aspects of population are important in the resource management ?

5. Write an essay on soil resources of India.

6. Describe the distribution and policies of development related to water resources of India.

7. Write notes on any two :

a) Physical resources.

b) Appraisal of water resources.

c) Integrated resource management.

——————

B/II/14/

Seat
No.



�������� [4631] – 42

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

Gg. - 420 : Regional Planning and Development
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

 Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Define regional planning. Explain the concept and scope of regional planning.

2. ‘Surveys for regional planning are very important’. Discuss.

3. Explain the concept of ‘concentration versus dispersal’ in regional planning.

4. Describe the policies for various regions in the Indian five year plans.

5. Discuss the planning strategies of various countries for regional development.

6. Describe the methodology and techniques adopted for regional planning of metropolitan region.

7. Write notes on any two :

a) Process of regional planning

b) Types of region

c) Regional disparities in India.

——————
B/II/14/

Seat
No.



�������� [4631] – 47

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

Gg. – 431 : Computer Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

 Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Discuss the application of computer techniques in physical geography.

2. Describe the functions of Windows Operating System.

3. Explain the application of paint in map making.

4. Describe the functions available in the Corel photopaint.

5. Explain the application of GIS and S/WS in Geography.

6. Discuss the use of MS-Excel for analysis.

7. Write notes on any two :

a) Software

b) Editing and color fill in paint

c) Re-sampling.

——————
B/II/14/

Seat
No.



�������� [4631] – 48

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

Gg. – 432 : Oceanography
(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. Discuss the foundation of modern oceanography.

2. Discuss the evidences of continental drifting with reference to the origin of ocean basins.

3. Explain various relief features associated with ocean floor.

4. Define the term ‘salinity’ and explain the origin and composition of sea salts into the ocean.

5. Discuss the formation of ocean currents in the Pacific ocean.

6. Describe various types of marine sediments and various methods used to identify the age of

marine sediments.

7. Write notes on any two :

a) Modern trends in oceanography.

b) Equilibrium Theory of Tides.

c) Wave refraction, reflection and diffraction.

——————
B/II/14/

Seat
No.



�������� [4631] – 50

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

Gg : 441 : Regional Geography of Europe
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

 Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Explain the relationship between relief and drainage in Europe.

2. Discuss the salient features of agriculture in Europe.

3. Give an account of major industries and their distribution in Europe.

4. Explain the international trade and trading partners of Europe.

5. Describe the growth and distribution of settlements in Europe with examples.

6. Explain the characteristics of European common market.

7. Write notes on any two :

a) Importance of tourism in Europe.

b) Migration in Europe.

c) Major vegetation types in Europe.

——————
B/II/14/

Seat
No.



Seat
No.

�������� [4631] – 53

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

Gg. – 444 : Geography of Japan

(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. Give an account of the geographical factors which control the development of Japan.

2. Explain the major vegetation types and their distribution in Japan.

3. Explain the major factors affecting agriculture of Japan.

4. Give an account of IT and electronic industries in Japan.

5. ‘Trade of Japan depends on transport’. Discuss.

6. Discuss in brief the growth and distribution of settlements in Japan.

7. Write notes on any two :

a) Management of hazards in Japan.

b) Problems and prospects of fishing industry in Japan.

c) Indo-Japanese relationship.

——————
B/II/14/



��������� [4631] – 102

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

Gg – 102 : Principles of Climatology
(2013 Pattern)

Time : 3 Hours Max. Marks : 50

Instructions : 1) Attempt any three questions from Q. 1 to Q. 6.

2) Questions 6 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.

1. a) What do you mean by weather and climate ? 2

b) Describe the gaseous components of the atmosphere. 4

c) Explain the layered structure of the atmosphere. 4

2. a) What is electromagnetic spectrum ? 2

b) Explain the latitudinal variations in insolation. 4

c) Explain the latitudinal heat balance. 4

3. a) What do you mean by general circulation of the atmosphere ? 2

b) Describe the role of the planetary winds in the global circulation. 4

c) Explain the jet streams. 4

4. a) What do you mean by lapse rate ? 2

b) Explain the various types of lapse rate. 4

c) Explain the condition of absolute instability of the atmosphere. 4

5. a) What is an airmass ? 2

b) Classify the various airmasses. 4

c) Explain the statistical method of weather forecasting. 4

Seat
No.

P.T.O.
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6. a) What are the subdivisions of climatology ? 2

b) Explain the nature climatology. 4

c) Give the development of modern climatology. 4

7. a) Explain the effect of distance from the coast on atmospheric temperature. 5

b) Explain the various type of inversion of temperature. 5

8. a) Describe the factors affecting atmospheric pressure. 5

b) Discuss the factors affecting evaporation. 5

——————
B/II/14/



�������� [4631] – 11

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

Gg – 101 : Principles of Geomorphology
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Define geomorphology. Discuss its nature and scope.

2. Give an account of ‘Theory of Isostacy’.

3. Describes different types of folds with suitable diagrams.

4. Discuss the depositional landforms of fluvial processes.

5. Describe erosional landforms produced by wave action.

6. Discuss the concept of Pediplanation.

7. Write notes on any two :

a) Different types of drainage patterns.

b) Depositional landforms of wind action.

c) Parallel Retreat of slope.

——————
B/II/14/

Seat
No.



�������� [4631] – 12

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

Gg – 102 : Principles of Climatology
 (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. Discuss the structure and composition of atmosphere.

2. Describe the factors affecting horizontal distribution of atmospheric temperature.

3. What is Insolation ? Describe various processes that affect Insolation.

4. What is the difference between Absolute humidity and Relative humidity ? Discuss the factors
affecting evaporation.

5. Describe the tri-cellular theory of atmospheric motion.

6. How are air masses identified and distinguished from one another ? Discuss them in detail.

7. Write notes on any two :

a) Types of fronts

b) Local winds

c) Weather forecasting

——————

B/II/14/

Seat
No.



�������� [4631] – 13

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

Gg-103 : Principles of Economic Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

   Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Discuss the testing of hypotheses in economic geography.

2. Describe the historical evolution of a tribal economic landscape.

3. Explain the role of natural and human resources in economic development.

4. Discuss the internal and external economies of scale.

5. Elaborate the Rostow’s Model of economic development.

6. Discuss the history of economic development in Pre and Post-independent India.

7. Write notes on any two :

a) Nature of economic geography.

b) Weber’s model of industrial location.

c) Structure of international trade.

——————

B/II/14/
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M.A./M.Sc. (Semester – I) Examination, 2014
GEOGRAPHY

Gg-104 : Principles of Population and Settlement 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. Describe various approaches to the study of population and settlement.

2. Describe the effects of technology on patterns of settlement from Neolithic to Modern period.

3. Describe the social and economic factors influencing nucleation of settlements.

4. Critically examine the Malthus theory of population.

5. Explain the Christaller’s theory of settlement.

6. Discuss the education and age aspects of population.

7. Write notes on any two :

a) Population as a resource.

b) Urbanization.

c) Political factors affecting population distribution.

——————

B/II/14/
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M.A. / M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg. 201 : Quantitative Techniques in Geography
(2013 Pattern)

Time : 2.30 Hours (150 min.) Max. Marks : 38

     Instructions : 1) Attempt any two questions from question number 1 to 4.
2) Question number 5 and 6 are compulsory.
3) Draw figures/maps wherever necessary.
4) Figures to the right indicate full marks.
5) Use of map stencil and calculator is allowed.

1. a) Write a note on Kurtosis. 2

b) Calculate the standard deviation for the annual rainfall (in cm) of Surat, Gujarat
(1971-1990). 4

92 56 121 63 166 230 116 122 151 102

126 121 199 53 17 65 100 224 50 84

c) Calculate the variance for data given in question number 1 b. 4

2. a) What is Null and Alternate hypothesis ? 2

b) Apply the Student’s t test for the data of amount of litter dropped by the public behind
houses (X) and at the beauty spots (Y) of a city 4

X 6 13 7 8 7 10 12

Y 11 4 1 6 8 4 1

c) Test the hypothesis at 0.05 level of significance for the t value calculated for the question
number 2 b) to know whether the samples are taken from a common population. 4

3. a) What is descriptive statistics ? 2

b) Obtain the regression equation for rainfall (X) and cucumber yield (Y) data of a region. 4

X 22 6 93 62 84 14 52 69 104 100

Y 0.36 0.09 0.67 0.44 0.72 0.24 0.33 0.61 0.66 0.8

c) Plot the scatter gram and the regression line for the data of the question No. 3 b). 4

Seat
No.

P.T.O.
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4. a) Write a note on grouped and ungrouped data. 2

b) The following table provides the data of decadal population of India from 1951-2011 (X) in
cores (Y). Derive the exponential regression equaiton for the data. 4

X 1(1951) 2(1961) 3(1971) 4(1981) 5(1991) 6(2001) 7(2011)

Y 36 44 55 68 85 103 121

c) Plot the scatter diagram and the regression line for the data of the question No. 4 b). 4

5. a) Write the characteristics of the normal probability distribution. 4

b) In the Nashik District exceptionally heavy annual rainfall was experienced 20 times in
128 years i.e. from 1878 to 2005. If 10 years selected at random, what is the probability
of exceptionally heavy annual rainfall for 2 times ? 5

6. a) What is trend and periodicity in time series ? 4

b) Calculate 3-years moving average for the annual rainfall data of the Multain station of the
Betul district of Madya Pradesh. 5

Year 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910

Rainfall in cm 90 81 92 47 97 109 82 92 83 114

Year 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920

Rainfall in cm 79 72 100 99 102 176 108 43 114 73

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg. – 211 : Synoptic Climatology
(2013 Pattern)

Time : 2 Hours 30 min. Max. Marks : 38

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

1. a) Mention any two systems of weather data collection by IMD. 2

b) Explain how analysis of weather charts is done by IMD. 4
c) Write a note on formation of tropical cyclone ? 4

2. a) What do you understand by tropical cyclone. 2

b) Write a note on ‘development of tornados. 4
c) Discuss environmental impact of severe weather phenomenon. 4

3. a) What is hurricane ? 2

b) Explain the formation and decay of hurricanes. 4
c) Explain air masses of Asia and Europe. 4

4. a) What is frontogenesis ? 2

b) Explain Rossby waves as extratropical cyclone. 4

c) Explain life cycle of wave cyclone. 4

5. a) Explain methods of weather forecasting. 4

b) Discuss short, medium and long range forecasting. 5

6. a) What do you understand by frontogenesis ? Explain the types of fronts. 4

b) Give a brief account of types of precipitation. 5
——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg-212 : Agricultural Geography
(2013 Pattern)

Time : 2 Hours 30 Minutes Max. Marks : 38

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

1. a) What is commodity approach ? 2

b) Discuss the significance of agricultural geography. 4

c) Explain the significance of agriculture in the world regions. 4

2. a) What is the shifting cultivation ? 2

b) Discuss the influence of physical factors on agriculture. 4

c) Describe the influence of climate and soil on agriculture. 4

3. a) What is drought ? 2

b) Explain the influence of land holding on agricultural pattern. 4

c) Give the characteristic of intensive subsistent farming. 4

4. a) Give the types of agriculture. 2

b) Explain the crop combination method of Thomas. 4

c) Explain the Kendall’s method of calculating agricultural efficiency. 4

5. a) Discuss the prospects of agriculture in semi-arid regions. 4

b) Explain the role of irrigation in arid and semi-arid region. 5

6. a) Discuss the land use surveys. 4

b) Discuss the land use classification in India. 5

——————

B/II/14/

Seat
No.



�������	� [4631] – 207

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

Gg-221 : Monsoon Climatology
(2013 Pattern)

Time : 2 Hours 30 Min. Max. Marks : 38

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

1. a) Define Monsoon. 2

b) Explain the environmental and economic importance of monsoon. 4

c) Write a note on ‘Development of monsoon climatology’. 4

2. a) What is Tibetan anticyclone ? 2

b) Discuss long period trends in Indian rainfall. 4

c) What do you understand by monsoon depressions ? 4

3. a) What is onset of Monsoon ? 2

b) Write a note on historical perspective of Monsoon. 4

c) Discuss the parametric and multiple power regression model used in forecasting. 4

4. a) What is easterly jet ? 2

b) Write a note on withdrawal of monsoon. 4

c) Explain the significance of offshore trough development along the west coast of India. 4

5. a) Describe Walker circulation. 4

b) Write a note on monsoon forecasting. 5

6. a) Describe classical theory of Indian Monsoon. 4

b) Explain the driving mechanism of monsoon. 5

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg-223 : Geography of Rural Settlement

(2013 Pattern)

Time : 2 Hours 30 min. Max. Marks : 38

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

1. a) What is nucleation ? 2

b) Describe the factors affecting nucleation. 4

c) Describe the site and situation of settlements. 4

2. a) Explain the concept of Von Thunen Model. 2

b) Explain the influence of marketing of product on rural land use. 4

c) Discuss the relevance of Von Thunen Model. 4

3. a) Define centrality of settlement. 2

b) Discuss the assumptions of Central Place Theory. 4

c) Explain functional analysis of service villages. 4

4. a) What is seasonal migration ? 2

b) Describe the causes of rural-urban migration. 4

c) Describe the consequence of migration. 4

5. a) Describe various patterns of settlements. 4

b) Describe transformation of rural house types in Maharashtra. 5

6. a) Discuss the need of planning for providing amenities in rural areas. 4

b) Discuss the need of population planning in rural areas. 5

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg-204 : Geography of Tourism
(2013 Pattern)

Time : 2 Hours 30 min. Max. Marks : 38

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

1. a) Define tourist. 2

b) Explain with examples motivating factors for tourism. 4

c) Describe two types of tourism. 4

2. a) What do you mean by recreation ? 2

b) Explain the impact of natural factors on tourism. 4

c) Discuss the role of religious centers in tourism. 4

3. a) What is Spa ? 2

b) Explain the types of accommodation. 4

c) Discuss the role of different agencies in tourism development. 4

4. a) What do you mean by adventure tourism ? 2

b) Write a note on ‘Goa as a international tourist place’. 4

c) Discuss the current trends in tourism. 4

5. a) Explain with examples any one tourist attraction in Maharashtra. 4

b) Describe role of foreign capital in tourism. 5

6. a) ‘Tourism is an economical activity’. Discuss. 4

b) Explain the impact of globalization on tourism. 5

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg – 210 : Tropical Geomorphology
(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. Discuss the peculiarities of tropical climate.

2. Explain the soil formation processes in the tropics and describe the tropical soils, giving
suitable examples.

3. Define laterite and give an account of classification of laterites.

4. Explain the process of erosion and deposition by rivers in the tropics.

5. Discuss the characteristics of tropical coast.

6. Explain the formation and types of planation surfaces.

7. Write note on any two :

a) Morphogenetic regions.

b) Indurated laterite.

c) Boulder Inselbergs.

——————
B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg-211 : Synoptic Climatology
(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. Describe the structure and dissipation of tropical cyclone.

2. Explain in detail various stages of development of thunderstorms and give environmental
impact of severe weather systems.

3. Mention the different air masses of Europe and describe the principal zones of frontogenesis.

4. Differentiate between heat waves and cold waves and explain the mechanism of cloud
formation.

5. Explain long range forecasting and importance of satellite in weather forecasting.

6. Give an account of benefits of weather forecasting in agriculture and Agro-climatological
services.

7. Write notes on any two :

a) Nature of synoptic climatology

b) Life cycle of Extra-tropical cyclone

c) Analysis of weather charts.

——————

B/II/14/
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M.A./ M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg 212 : Agricultural Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

      Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Describe nature and scope of Agricultural Geography.

2. ‘Agriculture plays significant role in Indian economy’. Explain with examples.

3. Explain the influence of physical factors on agricultural patterns.

4. Differentiate shifting cultivation and subsistence farming with suitable examples.

5. Explain with examples agricultural regions in India.

6. What do you mean by drought prone area ? Explain the role of irrigation in drought prone
area.

7. Write notes on any two :

a) Agricultural efficiency.

b) Plantation agriculture.

c) Kendall’s ranking coefficient.

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg. – 213 : Population 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. Define population geography and explain its relation with other disciplines.

2. Describe the population growth from historical to modern period.

3. Discuss the socio-economic and political factors affecting population distribution.

4. Describe the causes of low and high fertility level.

5. Discuss the factors and trends of mortality levels in developing countries.

6. Give a brief account of population composition.

7. Write notes on any two :

a) Recent trends in population geography.

b) Use of population projections in education.

c) Population policies in India.

——————
B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg-214 : Geoinformatics (Paper – I)
(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. Describe the history of GIS with suitable benchmark software innovations.

2. What is database ? Give a comparative account of functional and logical relationships.

3. Give the advantages of DBMS with suitable examples.

4. What is spatial data editing ? Give methods of errors in digitized spatial data with suitable
remedies of corrections.

5. Elaborate the operations of set theory in GIS.

6. Give a comparative account of local and focal grid operations in GIS.

7. Write note on any two :

a) Query analysis

b) Layers and coverage

c) Tessellation.

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

Gg0.-220 : Fluvial Geomorphology

(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. Define fluvial geomorphology. Explain the scope and importance of fluvial geomorphology

for river studies.

2. Discuss the mechanics of fluvial erosion with reference to overland flow.

3. Give an account of ‘at-a-station hydraulic geometry’.

4. Write in detail about ‘critical tractive force’ for sediment transport.

5. Describe various parameters of river channel cross section with suitable diagram.

6. Explain various erosional features in a course of river with suitable diagrams.

7. Write notes on any two :

a) Glock’s model of drainage development

b) Meandering channel

c) Quaternary fluvial systems.

——————

B/II/14/
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M.A./M.Sc. (Semester – II) Examination, 2014
GEOGRAPHY

Gg : 222 : Industrial Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

     Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Explain the nature and scope of industrial geography.

2. Explain the characteristics of centralization of industries.

3. What is agglomeration of industries ? Explain the concept with suitable illustration.

4. Write an essay on changing pattern and distribution of automobile industry.

5. Explain various problems and prospects of industrial regions of Anglo-America.

6. Divide India into various industrial regions and describe their characteristics in detail.

7. Write notes on any two :

a) Greenhut’s model.

b) Changing pattern of chemical industry.

c) Information Technology industry in India.

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

Gg – 310 : Tropical Geomorphology
(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

   Instructions : i) Attempt any two questions from question numbers 1 to 4.
ii) Question Numbers 5 and 6 are compulsory.

iii) Figures to the right indicate full marks.
iv) Use of map stencils and calculator is allowed.

1. a) What is tropical weathering ? 2

b) Highlight the peculiarities of tropical climate. 4

c) Describe major secondary minerals found in the tropics. 4

2. a) Define tropical environment. 2

b) Explain and describe the process of soil formation in the tropics. 4

c) What is duricrust ? Discuss the properties of indurated laterites. 4

3. a) Distinguish between domed and boulder inselbergs. 2

b) Write an elaborative note on lateritic profiles. 4

c) Write a note on distribution of laterites in India. 4

4. a) Mention various types of planation surfaces. 2

b) Mention and describe any four primary minerals found in the tropics. 4

c) Discuss the process of erosion and deposition with respect to tropical rivers. 4

5. a) Discuss in short different theories of origin of iron in laterites. 4

b) Give a brief account of morphogenetic regions. 5

6. a) Describe the nature and distribution of deep weathering profiles in the tropics. 4

b) Give an account of solubility and mobility of minerals in the tropics. 5

——————

B/II/14/
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M.A./M.Sc. (Semester – III) Examination, 2014
GEOGRAPHY

Gg 312 : Trade and Transport Geography
(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 number 5 and 6 are compulsory.

3) Figures to the right indicate marks.

4) Use of map stencils and calculator is allowed.

1. a) What are the various approaches to the study of trade and transport geography ? 2

b) Explain the significance and transportation in regional economies. 4

c) Discuss the characteristics of waterways. 4

2. a) Define hinterland. 2

b) Discuss the network structure. 4

c) Explain the political factors associated with location and growth of airports. 4

3. a) What is balance of trade ? 2

b) Explain the economic factors associated with location and growth of sea ports. 4

c) Discuss the urban transport and urban pollution. 4

4. a) What are trade areas ? 2

b) Discuss hierarchies of transport network. 4

c) Discuss the traffic flow. 4

5. a) Discuss the neo-classical theory of trade. 4

b) Discuss the theory of comparative advantage. 5

6. a) Discuss the trade areas and economic blocks. 4

b) Discuss the various treaties of trade at international level. 5

——————
B/II/14/
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M.A./M.Sc. (Semester – III) Examination, 2014
GEOGRAPHY

Gg-313 : Urban Geography

(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

Instructions : 1) Attempt any two questions from questions numbers 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.

1. a) Define ‘Urban Geography’. 2

b) Explain the scope of urban geography. 4

c) Take a brief review of spatio-temporal variations in world urbanisation. 4

2. a) What do you mean by urban morphology ? 2

b) Describe the Park and Burgess model of urban structure. 4

c) Explain the method of functional classification of towns applied by H.J. Nelson. 4

3. a) What do you mean by rural-urban fringe ? 2

b) Describe how the rural-urban fringe is demarcated. 4

c) Explain the criteria used to demarcate the city region. 4

4. a) What is rank-size rule ? 2

b) Explain the hierarchy of urban settlements with reference to the central place theory. 4

c) Discuss the price of land versus vertical and horizontal growth of cities. 4

5. a) Explain the density of population in cities. 4

b) Discuss the problems of civic amenities in cities. 5

6. a) Explain the urbanization curve. 4

b) Discuss the elements of city plan. 5

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

Gg-320 : Multivariate Statistics
(Credit System) (2013 Pattern)

Time : 2 Hours 30 Min. Max. Marks : 38

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

2) Question numbers 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.

1. a) Define the terms Determinant of a matrix and Transpose of a Matrix. 2

b) Find A*B

⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

=
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

=

41012167

1019199

5810134

B

662136

801555

422122

A
. 4

c) Find the Inverse of Matrix ‘A’ given above. 4

2. a) List the objectives of multivariate statistics and define any one of them. 2

b) Obtain a variance-covariance matrix for the given data 4

X 5 8 12 15 16 19 22 24 27 30 33 35 38 40

Y 2 2.5 3.6 5 6.3 4.2 3.1 2.6 1.5 2.2 2.8 3.1 3.5 4

c) Obtain an appropriate bivariate equation from the data given in Q.2 b. Interpret the results. 4

Seat
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3. a) Give reasons to support the use of multivariate equations in geographical research. 2

b) Using the data given below find the A0, A1 and A2 determinants. 4

Y X
1

X
2

n

mean 10 4.083333 3.45 11

variance 10.79339 1.296529 0.079669

covariance X
1
Y X

2
Y X

1
X

2

−16.75 −15.0833 −5.9225

c) Using the determinants obtained above compute a multiple regression equation, explained
variance and interpret the results. 4

4. a) Define the terms Eigen vector and factor loadings. 2

b) Using the following matrix obtain the first factor loadings matrix. 4

X
1

X
2

X
3

X
4

X
5

1.00

0.82 1.00

0.97 0.90 1.00

0.52 0.81 0.65 1.00

0.20 0.59 0.34 0.92 1.00

c) Compute Eigen vector and the variance explained by the factor loadings from the above
given data and interpret the results. 4

5. a) Fit a suitable trend surface equation for the given data. 4

X 10 15 20 20 25 30 40 40 40 45

Y 10 25 15 35 10 25 15 35 45 25

Z 25 27 26 29 25 30 27 32 35 31
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b) Obtain the explained variance, at 0.01 level of significance and interpret the results. Use
data from Q.5 a. 5

6. a) Following table represents correlations between different morphometric characteristics
of a drainage basin. Extract first principle component. 4

X
1

X
2

X
3

X
4

X
5

X
1

1.00 0.08 0.34 0.14 −0.23

X
2

0.08 1.00 0.30 0.40 −0.45

X
3

0.34 0.30 1.00 0.36 −0.36

X
4

0.14 0.40 0.36 1.00 −0.59

X
5

−0.23 −0.45 −0.36 −0.59 1.00

X1 – Absolute relief, X2 – Relative relief,  X3 – Dissection index,  X4 – Drainage density,
X5 – Stream frequency.

b) From the Principle loadings obtained in the Q. 6 a find Eigen value, explained variance
and interpret the results. 5

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

Gg – 321 : Political Geography
(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

   Instructions : 1) Attempt any two questions from question numbers 1 to 4.
2) Question Number 5 and 6 are compulsory.

3) Figures to the right side indicate marks.
4) Use of Map stencils and calculator is allowed.

1. a) What are the various approaches to the study of Political geography ? 2

b) Explain Whittlesey’s landscape approach. 4

c) Discuss the Unified Field Theory. 4

2. a) Define frontiers. 2

b) How are the boundaries classified ? 4

c) Describe the morphological boundaries. 4

3. a) What is national strategy ? 2

b) Classify the resources. 4

c) Discuss the relationship between resources and national strategy. 4

4. a) What do you mean by unity in diversity ? 2

b) Give an overview of changing political map of India. 4

c) Discuss the problems of border states of India. 4

5. a) Explain the scope of political geography. 4

b) Distinguish between nation and state. 5

6. a) Discuss the geostrategic views of Mahan. 4

b) Discuss political geography of SAARC region. 5

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

Gg – 303 : Research Methods in Geography (Elective)
(Credit System) (2013 Pattern)

Time : 2.30 Hours Max. Marks : 38

Instructions : 1) Attempt any two questions from question numbers 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.

1. a) Define geodetic survey. 2
b) Explain principles of theodolite survey. 4

c) Describe method of theodolite survey. 4

2. a) Define SOI toposheet map. 2
b) Explain data base creation of cultural features on SOI toposheet. 4

c) Explain drainage basin demarcation method. 4

3. a) What is overlap ? 2

b) Explain the concept of stereoscopic view. 4
c) Explain data base creation from satellite images. 4

4. a) What is parametric test ? 2

b) Explain inferential statistics. 4
c) Explain the concept of testing of hypothesis. 4

5. a) Discuss the uses of GIS in spatial data analysis. 4
b) “Questionnaire is a major component of field work” discuss. 5

6. a) Discuss the significance of research methods applied in report writing. 4

b) Discuss the significance of analysis in report writing. 5

——————

B/II/14/

Seat
No.



��������� [4631] – 30 A

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

Gg-224 : Geoinformatics – II
(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. Differentiate between active and passive remote sensing and explain their application in the
study of earth surface features.

2. Describe the interaction of EMR (Electromagnetic radiation) with the atmosphere and earth
surface.

3. Give an account of ‘Photogrammetry’.

4. Describe spectral and radiometric characteristics of satellite images and aerial photographs.

5. Give an account of ‘visual interpretation of satellite images and aerial photographs’.

6. Describe components and type of GPS receivers.

7. Write notes on any two.

1) IRS Programmes

2) MSS

3) Data formats of Remote Sensing.

——————

B/II/14/

Seat
No.



��������� [4631] – 310

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

Gg-304 : SOCIAL AND CULTURAL GEOGRAPHY
(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 full marks.
4) Use of map stencils and calculator is allowed.

1. a) Define cultural geography. 2

b) Explain the nature of cultural geography. 4

c) Explain the scope of cultural geography. 4

2. a) Explain the concept of idealism. 2

b) Explain the base and concept of radicalism. 4

c) Explain the base and concept of humanism. 4

3. a) What is social space ? 2

b) Describe processes of social pattern. 4

c) Describe interaction and social relations in society. 4

4. a) Define socio-cultural region. 2

b) Describe transformation of cultural regions. 4

c) Describe cultural regions of the world. 4

5. a) Explain human development index. 4

b) Describe the components of socio-cultural well being. 5

6. a) Discuss the significance of physical infrastructure in rural settlements. 4

b) Describe the rural-urban contrasts in housing health and education. 5

——————

B/II/14/

Seat
No.



�������� [4631] – 32

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

Gg – 310 : Coastal Geomorphology
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Draw figures/maps wherever necessary.
iv) Use of map stencils is allowed.

1. Discuss the spatial and temporal scales in coastal geomorphology.

2. Discuss the equilibrium theory of tides.

3. Explain the causes and consequences of sea level changes.

4. Give an account of classification of coastal deltas.

5. Explain the process of Aeolian deposition on the coast with reference to formation and types of
coastal sand dunes.

6. Discuss the sea level rise as a current coastal issue.

7. Write notes on any two :

a) Morphological classification of coast.

b) Corals and coral reefs.

c) Salt intrusion and subsidence of coastal aquifers.

——————
B/II/14/

Seat
No.



�������� [4631] – 33

M.A./M.Sc. (Semester – III) Examination, 2014

GEOGRAPHY

Gg-311 : Applied Climatology

(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. Describe various instruments used to measure precipitation and wind.

2. Elaborate the role of micro-meteorological changes and bahavior of pests and diseases.

3. Explain the nature of global environmental change and urban air pollution problems.

4. Give in detail effect of climate on industrial and commercial activities.

5. Explain the importance of remote sensing in satellite programming for crop condition and

crop stress study.

6. Discuss solar variabilities and Astronomical theory of Climatic Change.

7. Write notes on any two :

i) Climate and health

ii) Traction ability

iii) Effect of climate on land transport.

——————

B/II/14/

Seat
No.



�������� [4631] – 34

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

Gg – 312 : Trade and Transport Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.

ii) All questions are carry equal mark.

iii) Use of map stencils is allowed.

1. Explain in brief contribution of different scholars in transportation development.

2. Describe significance of air ways in economic development.

3. Physical factors are directly impact on transportation network. Elaborate in brief.

4. Explain the role of national highway authority in India.

5. Explain the significance trade in international development.

6. Describe the problems of international trade in globalization.

7. Write notes on any two :

a) Gravity model.

b) Railway and economic development.

c) Models of network change.

——————
B/II/14/

Seat
No.



�������� [4631] – 36

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

Gg – 314 : Geoinformatics – III
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

   Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Describe the significance of Multi-layer operations in spatial analysis.

2. What do understand by the term ‘topology’ ? Give brief account of topological overlays.

3. What do you understand by digital image processing ? Describe various types of errors and

sources of distortions in digital image processing.

4. What do you understand by spatial filtering in image enhancement ?

5. Describe the process of unsupervised classification in digital image processing.

6. Give an account of classification accuracy in digital image processing.

7. Write notes on any two :

a) Edge enhancement.

b) Spectral rationing.

c) Geometric and noise distortions.

——————

B/II/14/

Seat
No.



�������� [4631] – 38

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

Gg-321 : Political Geography

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Describe various approaches to study of political geography.

2. What is a nation ? Discuss nationalism and nation building.

3. Examine the global strategic views of Mackinder.

4. Classify resources and explain relationship between resource and national strategy.

5. Explain the political geography of SAARC region.

6. Discuss the problems of Border States of India.

7. Write notes on any two.

a) Scope of political geography

b) Genetic classification of boundaries

c) Unified Field  Theory.

——————

B/II/14/

Seat
No.



�������� [4631] – 39

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

Gg – 322 : Soil 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. State the importance of study of the soils.

2. Discuss the relationship between human geography and soils.

3. ‘Parent material and climate are the major soil forming factors’. Discuss.

4. Define weathering and explain the types of chemical and physical weathering.

5. Write an explanatory note on ‘Development of soil profile’.

6. Discuss soil colour and soil structure as major morphological properties of soil.

7. Write notes on any two.

a) United States soil classification system

b) Land capability classification

c) Effects of deforestation on soil enviornment.

——————

B/II/14/

Seat
No.



�������� [4631] – 43

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

Gg. – 421 : Geography of Water Resources
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

   Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Explain various components of hydrological cycle with the help of suitable diagram.

2,,2. Describe water supply and utilization methods for agricultural, industrial and domestic uses of

water.

3. ‘Agricultural requirement of water varies with soil types and cropping pattern’. Elaborate.

4. ‘Planning, conservation and development of water resources is the need of the hour’. Discuss.

5. What is meant by drought ? Discuss the effects of droughts with suitable examples.

6. Write an account of different disputes, treaties and agreements related to river water allocation

between India and neighbouring countries.

7. Write notes on any two :

a) Evapotranspiration.

b) Water harvesting techniques.

c) Flood management.

——————

B/II/14/

Seat
No.



������� [4631] – 44

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

Gg.-422 : Biogeography

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

   Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Discuss the role of biogeography in environmental studies.

2. Describe the basic pattern of the floral kingdom of the world.

3. Explain the bio-geographic process of evolution and adaptation.

4. Describe habitats and micro habitats. What are disjunction patterns.

5. What are environmental Gradients ? Discuss its role in physical limitations of life.

6. Discuss the different types of hazards affecting island life.

7. Write notes on any two :

a) Ecological succession

b) Opportunity for adaptive radiation

c) Pattern of biodiversity.

__________________
B/II/14/

Seat
No.



�������� [4631] – 45

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

Gg. – 423 : Geography and Ecosystem

(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Explain the spatial and temporal dimensions of an ecosystem.

2. What is a biogeochemical cycle ? Describe the biogeochemical cycle with respect to carbon

dioxide.

3. Discuss the function of the autotrophs, heterotrophs and decomposers in an ecosystem.

4. Give a description of the grassland ecosystems.

5. Examine the impact of the Sardar Sarovar dam on the environment and ecology of its

surrounding regions.

6. What is ecotourism ? How does it help in conservation of ecology and environment ?

7. Write notes on any two :

a) Carrying capacity of the earth

b) The Stockholm conference

c) Ecology of tropical farming systems.

——————

B/II/14/

Seat
No.



�������� [4631] – 46

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

Gg – 430 : Social and Cultural Geography
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Explain the various approaches related to the study of social Geography.

2. Explain the nature and concept of cultural Geography.

3. Explain different types of ‘Theoretical Space’.

4. Describe the role of industrialization and migration in the development of the modern society.

5. Explain the cultural regions of India with suitable examples.

6. Discuss the rural urban contrast in health, housing and education.

7. Write notes on any two :

a) Concept of social justice

b) Globalization

c) Concept of social well being.

——————

B/II/14/

Seat
No.



�������� [4631] – 49

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

Gg. – 433 : Natural and Manmade Hazards
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

   Instructions : i) Attempt any four questions.

ii) All questions carry equal marks.

iii) Use of map stencils is allowed.

1. Define hazard and discuss disaster risk and vulnerability assessment.

2. Discuss the causes, effects and areas affected by floods.

3. Describe the causes, effects and areas affected by landslides.

4. Write a geographical essay on ‘Nuclear Hazards’.

5. Give an account of ‘forest fires’.

6. Define disaster management and explain disaster prevention, mitigation and rehabilitation.

7. Write notes on any two :

a) Causes and  effects of lightning and hail.

b) Causes and effects of tsunami.

c) Effects of thermal and hydel power stations.

——————

B/II/14/

Seat
No.



�������� [4631] – 51

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

Gg.-442 : Regional Geography of South East Asia
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Discuss relief and drainage characteristics of South East Asia.

2. What is resource appraisal ? Describe water resources of South East Asia.

3. Give an account of distribution of population of South East Asia.

4. Describe the growth and distribution of settlements in South East Asia.

5. Explain development of transportation in South East Asia.

6. Explain major tourist centers and importance of tourism in South East Asia.

7. Write notes on any two :

a) Significance of location of South East Asia.

b) Prospects of industrialization in South East Asia.

c) Plantation agriculture in South East Asia.

——————

B/II/14/

Seat
No.



�������� [4631] – 52

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

Gg – 443 : Regional Geography of North America
(2008 Pattern)

Time : 3 Hours Max. Marks : 80

Instructions : i) Attempt any four questions.
ii) All questions carry equal marks.
iii) Use of map stencils is allowed.

1. Discuss the geostrategic importance of North America.

2. Describe the chief characteristics of the natural drainage system of North America.

3. Give an appraisal of the resources of North America.

4. Describe the salient features of agriculture in North America.

5. Give a geographical account of the pattern of international trade of North America.

6. Give an account of the major industries of North America.

7. Write notes on any two :

a) Population resource of North America.

b) Political and Economic relation between North America and Canada.

c) Scope of tourism in North America.

——————

B/II/14/

Seat
No.



�������� [4631] – 54

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

Gg.-445 : Geography of India

(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. Divide India into main physiographic regions and describe the peninsular plateau in detail.

2. Explain the weather conditions in summer season in India.

3. Discuss soil degradation and measures of soil conservation in India.

4. Give the distribution and production of iron and manganese ore in India.

5. Explain the green revolution in India and its socio-economic importance.

6. Explain the problems related to industrial development in India.

7. Write notes on any two :

a) Economic position of India in relation to world

b) Population composition in India.

c) Regional development in north eastern part of India.

——————

B/II/14/

Seat
No.



�������� [4631] – 55

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

Gg.-424 : Research Methodology

(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. Describe the principles and methods of theodolite survey.

2. Describe tentative scheme of interpretation of SOI toposheet.

3. Explain the data base creation from aerial photographs and satellite images.

4. Explain the parametric and non parametric tests used for testing the hypothesis.

5. Describe various components of field work.

6. Describe the significance of analysis, conclusions and references in report writing.

7. Write notes (any two) :

a) Descriptive and inferential statistics

b) Use of GIS in geography

c) UTM projection.

——————

B/II/14/

Seat
No.
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Total No. of Questions : 5]

[Total No. of Pages : 2

[4634] - 21
M.Sc. (Semester - II)

ELECTRONIC SCIENCE
EL2UT04 : Applied Electromagnetics, RF and Microwave

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicates full marks.
3) Draw neat  diagrams wherever necessary.
4) Log-table / Non programmable calculator is allowed.
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Total No. of Questions : 5]

[Total No. of Pages : 2

[4634] - 22
M.Sc. (Semester - II)

ELECTRONIC SCIENCE
EL2UT05 : Communication Electronics

(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) Draw neat diagrams wherever necessary.
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Total No. of Questions : 5]

[Total No. of Pages : 2

[4634] - 23
M.Sc. (Semester - II)

ELECTRONIC SCIENCE
EL2UT06 : Digital System Design Using VHDL

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicates full marks.
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Total No. of Questions : 5]

[Total No. of Pages : 2

[4634] - 31
M.Sc. (Semester - III)

ELECTRONIC SCIENCE
EL3UT-05 : Embedded Systems

(2008 Pattern)

Time : 3 Hours] [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicates full marks.
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SEAT No. :

Q1) Attempt all of the following. [8×2 = 16]
a) What do you mean by kernel level execution of a process?

b) If we execute lseek (fd, 0, 2), what will be the new file byte offset?

c) Give syntax of mmap.

d) Which user-ids are associated with a process? What is their significance?

e) What do you mean by processor affinity?

f) How Linux uses opportunistic allocation?

g) Write an equivalent of kill (getpid( ), SIGINT).

h) Give any two design goals of windows.

Q2) State whether following statements are true or false. Justify your answer (any
eight). [8×2 = 16]

a) The kernel must sometimes prevent the occurence of interrupts during
critical activities.

b) Random access I/O is not possible for pipe files.

c) dup ( ) system call duplicates the contents of the file.

d) u-area of a process is accessible only in kernel mode.

P.T.O.



e) Update process is a daemon process.

f) memfrob ( ) function is used to encrypt/decrypt.

g) A reentrant procedure is one which never accesses/modifies global data
structures.

h) The default action of a process is exit + dump whenever it receives
SIGCHLD signal.

i) In windows, worker factories refer to the internal mechanism used to
implement user-mode thread pools.

j) Windows implements a priority-driven, preemptive scheduling system.

Q3) Attempt  the following (any four). [4×4 = 16]

a) A process executes a system call and while it is not in critical region,
receives a terminal interrupt, followed by disk interrupt and then clock
interrupt. How many context layers (at most) it needs to save on dynamic
portion of system level context? Draw an appropriate diagram for the
same.

b) Which operations are performed by  kernel during execution of fork ( )?

c) How ‘‘Anticipatory I/O’’ schedular works?

d) Explain different types of file links. How do they differ from each other?

e) Give seven stages for creation of a process in Windows.

Q4) Solve the following (any four). [4×4 = 16]

a) # include < fcntl.h>

main ()

{

int f;

char s[1024];

f = creat (‘‘sample.dat’’, 0666);

lseek (f, 2000L, 2);
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write (f, ‘‘hello world’’, 11);

close (f);

f = open (‘‘sample.dat’’, 0-RDONLY);

read (f, s, 1024);

read (f, s, 1024);

read (f, s, 1024);

}

Explain how the program will work when executed.

b) # include < signal.h>

main ( )

{

int retval, status;

signal (SIGCLD, SIG_IGN);

if (fork ( )  = = 0)

{

         /* child process does some processing*/

        exit ( 0);

}

retval = wait (& status);

}

Explain the execution of the program.

c) # include < signal.h>

main ( )

{

int i, *ip;

extern f( ), sigcatcher ( );

ip = (int *) f;
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for (i  = 1; i< 20; i++)

        signal (i, sigcatcher);

*ip = 1;

 printf (‘‘value at ip is changed \n’’);

f ( );

}

f ( )

{

printf (‘‘Inside the function \n’’);

}

sigcatcher ( )

{

printf (‘‘caught signal \n’’);

exit (0);

}

Explain the execution of the program.

d) What will happen when the following program is executed?

main ( )

{

char *endpt;

char *sbrk ( );

int brk ( );

endpt = sbrk (0);

printf (‘‘endpt = % ud after sbrk\n’’, (int) endpt);

while (endpt - -)

{

     if (brk (endpt) = = -1)
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     {

            printf (‘‘brk of % ud failed \n’’, endpt);

             exit ( );

     }

}

}

e) What will happen if the following program is executed?

# include <sys/types.h>

# include <sys/stat.h>

# include <fcntl.h>

main (int argc, char * argv [ ] )

{

int f;

struct stat statbuf;

if (argc ! = 2)

     exit ( );

f = open (argv[1], 0-RDONLY);

if (f = = -1)

     exit ( );

if (unlink (argv [1]) = = -1)

     exit ( );

if (stat (argv[1], &statbuf ) = = -1)

     printf (‘‘stat failed \n’’);

else

     printf (‘‘stat succeeded \n’’);

if (fstat (f, &statbuf) = = -1)
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     printf (‘‘fstat failed \n’’);

else

     printf (‘‘fstat succeeded \n’’);

close (f);

}

Q5) Attempt the following. (any four) [4×4 = 16]

a) Write a C program which takes multiple files as command -line argument
and print their inode numbers.

b) Write a C program to create daemon.

c) Write a C program to demonstrate race condition in catching signals.

d) Write a C program in which parent and child share a file access.

e) Write a C program to handle two-way communication between parent
and child using pipe.
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