
  

DECEMBER 2017 P/ID 4519/XDG 

Time : Three hours Maximum : 100 marks 

SECTION A — (4  20 = 80 marks) 

Answer ALL the questions. 

1. (a) (i) Write down the branch and bound 
algorithm.       

  (ii) Explain pure zero-one integer 
programming problem. 

Or 

 (b) Solve the following Integer programming 
problem. 

  Maximize  21 45 xxz   

  subject to 

  

integers.and0,

45610

5

21

21

21







xx
xx

xx
  

2. (a)  (i)  Using Jacobian method, find the 
extreme point for the function 

   Minimize 2
3

2
2

2
1)( xxxXf   

   subject to 

   023)( 3211  xxxXg  

   0525)( 3212  xxxXg  
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   (ii) Maximize 

21
2
12121 2264),( xxxxxxxf   using   

gradient method.  

Or 

 (b) Solve the following problem by Lagrangian 
method. 

  Maximize 2
3

2
2

2
1 xxxz   

  Subject to 

  01424 3
2
21  xxx  

3. (a)  (i)  Explain single item static model  with 
price breaks. 

  (ii)  Lube cars specializes in fast automobile 
oil change. The garage buys car oil in 
bulk at $ 3 per gallon. A price discount 
of $ 2.50 per gallon is available if Lube 
car purchased more than 1000 gallons. 
the garage service approximately 1500 
cars per day and each oil change 
requires 125 gallons. Lube cars stores 
bulk oil at the cost of $ 0.02 per gallon 
per day. Also, the cost of placing an 
order for bulk oil is $ 20. There is a 2-
day lead time for delivery. Determine 
the optimal inventory policy. 

Or 
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 (b) Consider the inventory model with the 
following information.  5,1$,10$  DhK  
units, 1$,2$ 21  cc  and 15q  units. First 
compute ;my  and determine *y  and the 
total cost per cycle in each of the following 
cases   (i) 30q  and (ii) 5q  

4. (a)  (i)  In (M/M/1): (GD/ / ) queuing model, 
find the following  

   Probability of queue size being greater 
than or equal to m. 

   Average number of customers in the 
system and in the queue. 

   Average waiting time of a customer in 
the system and in the queue. 

  (ii) Consider single server queueing 
situation in which the arrival and 
departure rates are constants and 
given by 3n  arrivals per hour and 

8n departures per hour for all  
.0n  find the value of np for 0n . 

Or 
 (b) (i)  In (M/M/C) (GD/N/ ); (C < N) 

queueing model given that 
1 unit/min; 6

1 unit/min; ,3C . 

7N  , Find sL and NL . 

  (ii) In (M/Em/1); (GD/ / ), prove that 

)(2
)1(

)(







mmLs . 
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SECTION B — (10  2 = 20 marks) 

Answer any TEN questions. 

5. What do you mean by fathomed? 

6. Define Fractional cut. 

7. Define a state of Dynamic programming. 

8. Define the Principle of optimality. 

9. Define absolute maxima and relative maxima. 

10. Define extreme point. 

11. Write down the recursive formula, used in 
gradient method. 

12. Define purchase cost. 

13. State two objectives of inventory problem. 

14. Define shortage cost. 

15. State planning horizon theorem. 

16. Define jockeying. 

17. State the conditions to represent a Poisson 
process. 

18. What are service disciplines. 

19. Define tandem queues. 
———————  



 

               

DECEMBER 2017 P/ID 4521/XDH 

Time : Three hours Maximum : 100 marks  

SECTION A — (4  20 = 80 marks) 

Answer ALL questions. 

1.  (a) (i)  Prove that a graph is bipartite if and only 
if it contains no odd cycle. 

  (ii) Prove that an edge e of C is a cut edge of 
G if and only if e is contained in no cycle 
of G. 

Or 

 (b)  (i) State and prove Sperner’s lemma. 

  (ii) Prove that   2 n
n nK . 

2.  (a) (i) If G is a simple graph with 3v and 
2/v , prove that G is Hamiltonian. 

  (ii) State and prove Hall’s theorem. 
Or 

 (b) (i)  Prove that a nonempty connected graph 
is eulerian if and only if it has no vertices 
of odd degree. 

  (ii) State and prove Vizing’s theorem. 
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3. (a) (i)  State and prove soErd  theorem. 

  (ii) State and prove Brooke’s theorem. 

Or 

 (b) (i) For any two integers 2k  and 2l , 
prove that ),1()1,(),( lkrlkrlkr  . 

  (ii) State and prove Dirac’s theorem. 

4. (a) (i) State and prove Euler’s formula. 

  (ii)  Prove that each vertex of a diconnected 
tournament D with 3v  is contained in 
a directed k-cycle, vk 3 . 

Or 

 (b) (i) Prove that a digraph D contains a 
directed path of length 1 . 

  (ii) Prove that a flow f  in N  is a maximum 
flow if and only if N  contains no  
f -incrementing path. 

SECTION B — (10  2 = 20 marks) 

Answer any TEN questions. 

5. Define a closed walk. 

6. Define a spanning subgraph. 
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7. Define a block. 

8. Define a cut Vertex. 

9. Define a matching. 

10. State Konig’s theorem. 

11. Define edge chromatic number. 

12. Find the value of the Ramsey number )3,3(r . 

13. Define covering number, 

14. Write Gallai’s theorem. 

15. Define a critical graph. 

16. State Hajos’ conjecture. 

17. Write Jordan curve theorem 

18. Define a digraph. 

19. State in max-flow min-cut theorem. 

 

––––––––––– 



   

  

DECEMBER 2017 P/ID 37451/PMAA 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Prove that conjucacy relation is symmetric on G . 

2. Define internal direct product of nNNN ,...,, 21 . 

3. Define similar transformations. 

4. Define characteristic polynomial of T . 

5. Define algebraic over F . 

6. Define trace of T . 

7. Define root of  xP . 

8. Define fixed field of G . 

9. Define solvable group. 

10. If the field F  has mP  elements then prove that  

F  is the splitting field of the polynomial xx pm  . 

 (6 pages) 
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PART B — (5 × 6 = 30 marks) 

Answer ALL questions. 

11. (a) Prove that  aN  is a subgroup of G . 

Or 

 (b) Prove that any finite abelian group is the 

product of cyclic groups. 

12. (a) If 1vu  is such that 01 knuT , where 

nk0 , then prove that kTuu   for some 

10 Vu  . 

Or 

 (b) If the two matrices BA,  in nF  are similar in 

nk  where k  is an extension of F . Then 

prove that A  and B  are already similar  

in nF . 
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13. (a) If  VAT   then prove that Ttr  is the sum 

of the characteristic roots of T . 

Or 

 (b) Prove that the Hermitian linear 
transformation T  is non negative if and only 
if all of its characteristic roots are non 
negative. 

14. (a) If    xFxP   and if k  is an extension of F , 

then prove that for any element kb , 

       bpxqbxxp   where    xkxq   and 

where deg     1deg  xpxq . 

Or 

 (b) Prove that the fixed field of G  is a subfield  

of k .  

15. (a) Prove that the general polynomial of degree 
5n  is not solvable by radicals. 

Or 

 (b) If C  be the field of complex numbers and if 

the division ring D  is algebraic over C . 

Then prove that CD  .  
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PART C — (5 × 10 = 50 marks) 

Answer ALL questions. 

16. (a) If p  is a prime number and  Gop , then 

prove that G  has an element of order p . 

Or 

 (b) If R  be a Euclidean ring, the prove that any 
finitely generated R module M  is the 
direct sum of a finite number of cyclic 
submodules.   

17. (a) If L  is a finite extension of k  and if k  is a 
finite entension of F , then prove that L  is a 
finite extension of F . 

Or 

 (b) State and prove Sylvester’s law.   

18. (a) Prove that there exists a subspace W of V , 
invariant under T  such that WVV  1 . 

Or 

 (b) Prove that the elements S  and T  in  VAF  

are similar in  VAF  if and only if they have 

the same elementary divisors.   

[P.T.O.]
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19. (a) (i) If    xFxf   be of degree 1n . Then 

prove that there is an extension  

E  of F  of  degree at most n! in which 

 xf  has n roots. 

  (ii) If    xFxf   is irreducible, then prove 

that : 

   (1) If the characteristic of F  is 0, 

 xf  has no multiple roots. 

   (2) If the characteristic of F  is 

0p ,  xf  has a multiple root 

only if it is of the form 

   pxgxf  .  

Or 

 (b) If K  is a finite extension of F , then prove 

that  FKG ,  is a finite group and its order 

  FKGO ,  satieties     FKFKGO :,  .  
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20. (a) If    xFxP   is solvable by radicals over F , 

then prove that the Galois group over F  of 
 xP  is a solvable group. 

Or 

 (b) Prove that a finite division ring is 
necessarily a commutative field.  

–––––––––––––– 



   

  

DECEMBER 2017 P/ID 37452/PMAB 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Define Total Variation. 

2. Define Step function. 

3. Define a set of measure zero. 

4. Define double series. 

5. Define uniform convergence. 

6. Define Fourier series of f . 

7. State Fatou’s Lemma. 

8. Define  -algebra. 

9. State mean-value theorem. 

10. State a sufficient condition for differentiability. 
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SECTION B — (5 × 6 = 30 marks) 

Answer ALL questions. 

11. (a) If  Rf   and if  Rg  on  ba, , then 

prove that  Rgcfc  21  on  ba,  (for a 

any two constants 1c  and 2c ) and we have 

   
b

a

b

a

b

a

gdcdfcdagcfc  2121 . 

Or 

 (b) State and Prove Dirichlet’s test. 

12. (a) State and prove the theorem of change of 
variable in a Riemann Integral. 

Or 

 (b) Assume that each 0na . Then prove that 

the product    na1  converges if and only 

if the series  na  converges. 

13. (a) State and Prove Weierstrass M-Test. 

Or 

 (b) State and Prove Riemann-Lebesgue Lemma. 
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14. (a) Prove that every interval is measurable. 

Or 

 (b) State and Prove Lebesgue’s Monotone 
Convergence Theorem. 

15. (a) If f  is differentiable at c , then prove that  
f is continuous at c . 

Or 

 (b) State and Prove Taylor’s formula. 

SECTION C — (5  10 = 50 marks) 

Answer ALL questions. 

16. (a) Let f  be of bounded variation on  ba, , and 
assume that  bac , . Then prove that f  is 
of bounded variation on  ca,  and on  bc,  
and we have      bcVcaVbaV fff ,,,  . 

Or 

 (b) State and Prove Euler summation formula. 

17. (a) (i) State and Prove Second fundamental 
theorem of integral calculus. 

  (ii) State and Prove Tauber’s theorem. 

Or 

 (b) State and Prove Bernstein theorem. 
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18. (a) (i) State and prove the theorem of 
Dirichlet’s test for uniform 
convergence. 

  (ii) State and prove Jordan’s theorem.  

Or 

 (b) State and Prove Riesz – Fizcher theorem. 

19. (a) (i) Let c  be any real number and let  
f  and g  be real-valued measurable 
functions defined on the same 
measurable set E . Then prove that 

gfgfcfcf  ,,,  and fg  are also 
measurable. 

  (ii) State and prove Lebesgue’s Dominated 
Convergence theorem.  

Or 

 (b) Prove that the class M is a  -algebra. 

20. (a) State and prove chain rule for derivative. 

Or 

 (b) State and prove inverse function theorem. 

–––––––––––––– 



   

  

DECEMBER 2017  P/ID 37453/PMAC 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Find the solutions of the initial value problems : 

 032  yyy ,     10,00  yy . 

2. Find all solutions of the equation 

 xyy 3sin9  . 

3. If   0,3
1  xxx  is a one solution of differential 

equation 

 01572  yyxyx , find a second independent 

solution. 

4. Show that     0
1

1




dxxPxP mn ,  mn  . 

5. Consider the problem xyy 21  ,   00 y , on 

1,: 2
1  yxR . If   xyyxf 21,  , show that 

    Ryxyxf  ,,2, . 

 (7 pages) 
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6. Show that the equation of motion of a long string 
is gucu xxtt  2 , where of is the gravitational 
acceleration.  

7. Determine the solution of the initial value  
problem : 

     30,,00,,2  xuxuxucu txxtt . 

8. State the existence conditions of solution of the 
vibrating string problem. 

9. Write Helmoltz equation. 

10. State method of finding green’s function through 
method of images. 

SECTION B — (5  6 = 30 marks) 

Answer ALL questions. 

11. (a) Let 21,   be two solutions of   0yL  on an 
interval I , and let 0x  be any point in I . 
Prove that 21,   are linearly independent  
on I  if and only if    0, 021 xW  . 

Or 

 (b) Consider the equation   044  yky , where 
k  is a real constant. Show that xkcos , 

xksin , kxcosh , xkhsin  are solutions if 
0k . 
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12. (a) Compute the solution   of 0 xyy  which 

satisfies   10  ,   00  ,   00  .  

Or 

 (b) Compute solutions for the Bessel equation of 
order  , where 0 , and 0Re  : 

      0222  yxyxyxyL  . 

13. (a) Solve the equation  

  
yx
xyxy

2
23

2

2




 . 

Or 

 (b) With usual notation, derive the equation for 
the vibrating membrane. 

14. (a) Obtain the solution of vibration of finite 
string with fixed ends problem : 

  
   
   
    .00,,0,0

,0,0,
,00,

0,0,2








ttlutu
lxxgxu
lxxfxu

tlxucu

t

xxtt

 

Or 
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 (b) Find the solution of the problem  

  
   
 
    .0,sin,1,,0

10,00,
,1010,

,constant,0,10,








tttuttu
xxu
xxxxu

htxhuu

t

xxtt

 

15. (a) Suppose that  yxu ,  is harmonic in a 

bounded domain D  and continuous is 

BDD  . Prove that u  attains its 

maximum on the boundary B  of D .  

Or 

 (b) Determine the solution of the dirichlet 

problem  

  
Bfu
Dhu

on
,in2




 

  by the method of Green’s function.  

[P.T.O.]
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SECTION C — (5 × 10 = 50 marks) 

Answer ALL questions. 

16. (a) Let   be any solution of  

        0...., 1   yayayyL n
nn  on any 

interval I containing a point 0x , Then prove 
that for all Ix ,  

        00
00

xxkxxk exxex    , where 

naak  ....1 1 . 

Or 

 (b) Compute the solution   of  

  1 yyyy ; which satisfies   00  , 
  10  ,   00  .  

17. (a) Let n ,...,1  be n  solutions of   0yL  on an 
interval I , and let 0x  be any point in I . 
Then prove that  

         nn

x

x
n xWdttaxW  ,..,exp,.., 111

0











  . 

Or 

 (b) Find solution for the Bessel equation of order 
 , where 0  and   ;0Re z   

      0222  yxyxyxyL  .  
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18. (a) Let NM ,  be two real valued functions 
which have continuous first partial 
derivatives on some rectangle. 

  byyaxxR  00 ,:  prove that the 

equation. 
      0,,  yyxNyxM  is exact in R  if, and 

only if, 
x
N

y
M








in R . 

Or 

 (b) Reduce the Tricomi equation 0 yyxx uxu  

to the canonical form. 

  (i)      ,06 1  
  uunu  to 0x , 

  (ii) 00
3
1

 xuu
 .  

19. (a) Determine the solution of the following 
problem : 

  xxtt ucu 2 ,   0,0  tlx  

     lxxu sin0,  ,  lx 0   

    00, xut ,   lx 0  

    0,0 tu ,   0, tlu ,   0t .  

Or 
 (b) State and prove the existence and 

uniqueness of solution of the vibrating string 
problem.  
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20. (a) Solve the Neumann problem for a rectangle : 

  byaxu  0,0,02  

          byyfyauyfyu xx  0,,,,0 21  

          axxgbxuxgxu yy  0,,,0, 21 . 

Or 

 (b) Prove that for   ,xx   and   ,yy   

       0000
1  
J

yyxx  

where J  is the Jacobian and  00 , yx  
corresponds to  00 , . Hence show that for 
polar coordinates  

         0000
1   rr
r

yyxx . 

–––––––––––––– 



  

DECEMBER 2017  P/ID 37454/PMAD 

Time : Three hours Maximum : 100 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Define sure event. 

2. Define moment of order k. 

3. What are the semi-invariants of the Poisson 
distribution? 

4. Define Pòlya distribution. 

5. Define limit distribution function. 

6. Define a simple random sample. 

7. State Kolmogorov theorem. 

8. Define most efficient estimate. 

9. Define OC function. 

10. What is sequential analysis? 

(6 pages) 
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SECTION B — (5 × 6 = 30 marks) 

Answer ALL the questions. 

11. (a) Suppose that the random variable X may 

take on two values 51 x  and 102 x   

with probabilities 
3
1

)50( XP  and 

3
2

)10( XP . Find the distribution of 

XY 2 . 

Or 

 (b) Prove that the correlation coefficient satisfies 

the double inequality. 

  11   . 

12.  (a) Compute the semi-invariants of the Poisson 

distribution, given by 

    e
k

kXP
k

!
)( .  

Or 

 (b) State and prove Poisson theorem. 
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13.  (a) State and prove the Bernoulli law of large 
numbers. 

Or 

 (b) The random variables )16....,2,1( kX k  are 
independent and have the same density 

  



 


4
)1(

.
2
1

exp
22

1
)(

x
xf


. Find the density 

of 



16

116
1

k
kXX . Also find )20(  XP . 

14.  (a) Consider a simple sample of 50n elements 
drawn from a population in which the 
characteristics X  has the distribution with 
standard deviation 5  and an unknown 
expected valuem . Also 2x . Test the 
hypothesis )0(0 mH . 

Or 

 (b) The characteristic X  of elements of a 
population has the binomial distribution 

krk
k qp

k
r

kXPp 








 )(  

  ),....,1,0,10,1( rkppq   

  where p  is unknown. Estimate the parameter 
p  from a simple sample of n  elements drawn 
from this population. 
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15.  (a) The parameters m and   of a characteristic, 
x , which has a normal distribution ),( mN  
are unknown. Test the hypothesis 

)1,0(0  mH  against the alternative 
)1,1(1  mH . 

Or 

 (b) The expected value m of a population,  
where the characteristic x has the normal 
distribution N (m;1), is unknown. Test  
the hypothesis )( 00 mmH   against the 
alternative hypothesis ),( 11 mmH   where 

01 mm   by applying a most powerful test 
based on a simple sample for a given   and 
 . What value should n have? 

SECTION C — (5 × 10 = 50 marks) 

Answer ALL the questions. 

16. (a) Let ......2,1},{ nAn  be a non-increasing 
sequence of events and let A be their product. 
Prove that )(lim)( nn

APAP


 . 

Or 

 (b) Prove that the equality 12   is a necessary 
and sufficient condition for the relation 

1)(  baXYP  to hold.  

[P.T.O.]
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17. (a) Let )(xF  and )(t  denote respectively the 

distribution function and the characteristic 

function of the random variable X. If ha   

and  0 hha  are continuity points of the 

distribution function )(xF , Prove that 

  







T

T

ita

T
dtte

t
ht

haFhaF )(
sin

lim)()(  . 

Or 

 (b) The joint distribution of the ransom variable 
),( YX  is given by the density 

 
 











 


pointsotherallfor0

1and1for)(1
4
1

),(
22 yxyxxy

yxF  

  Check whether the random variable X and Y 
are independent. 
 

18. (a) State and prove Lèvy-Cramer theorem. 

Or 

 (b) Find the distribution of the random variable 

),( SX . 
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19. (a) States and prove Smirnov theorem. 

Or 

 (b) State and prove Rao- Cramèr inequality. 
 

20. (a) If the point   in sample space is a random 
variable of continuous type with density 

),( Qf  , where the parameter Q is unknown 
and )( 00 QQH  and )(),( 111 QQQQH  are 
the null and alternative hypothesis, 
respectively, then prove that a most powerful 
test exists.   

Or 

 (b) State and prove Wald’s fundamental identity. 
 

———————— 

 



 

               

 

DECEMBER 2017  P/ID 37455/PMAF  

Time : Three hours Maximum : 100 marks  

 PART A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. If    is the circle ,1z  then find the value of 

 .2,n  

2. State maximum principle. 

3. Define harmonic function. 

4. Write the conjugate differential of du. 

5. Write the value of )5( . 

6. Define equicontinuity. 

7. State Harnack’s inequality. 

8. Define Period module. 

9. Prove that  
 



 

.
1

2'
3z

z  

10. Define direct analytic continuation. 
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PART B — (5 × 6 = 30 marks) 

Answer ALL the questions. 

11. (a) State and prove argument principle 

Or 

 (b) State and prove Cauchy’s integral formula. 

12. (a) Find the poles a residues of   .
1

1
22 z

 

Or 

 (b) State and prove Schwarz theorem. 

13. (a) Obtain the necessary and sufficient condition 
for the absolute convergence of the product 

 .1
1



 na  

Or 

 (b) Prove that 


 


1
22

21
cot

n nz
z

z
z  

14. (a) Prove that a non-constant elliptic function has 
equally many poles as it has zeros. 

Or 

 (b) Prove that any two bases of a discrete module 
are connected by unimodular transformation 
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15. (a) Prove that        
     

.22 uz
uzuzuu


 

  

Or 

 (b) Prove that two analytic continuations 1  and 

2  of a global analytic function f along the 
same arc   are either identical, or    tt 21    
for all t. 

PART C — (5  10 = 50 marks) 

Answer ALL the questions. 

16. (a) State and prove the general form of Cauchy’s 
theorem. 

Or 

 (b) Suppose that    is continuous and the arc 
 . Then prove that the function 

   
  


 


nn z

dzF  is analytic in each of the 

regions determined by  , and its derivative 
   .' 1 znFzF nn   

17. (a) State and prove the mean value theorem. 

Or 

 (b) Derive Poisson’s formula. 
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18. (a) Derive Jensen’s formula. 

Or 

 (b) State and prove Arzela’s theorem. 

19. (a) Derive Schwarz-Christoffel’s formula. 

Or 

 (b) Prove that a continuous function  zu  which 
satisfies the mean value property is 
necessarily harmonic. 

20. (a) Obtain the differential equation satisfied by 
Weierstrass elliptic function  z . 

Or 

 (b) Prove the Monodromy theorem. 

  

———————— 



  

DECEMBER 2017  P/ID 37456/PMAG 

Time : Three hours Maximum : 100 marks 

PART A — (10  2 = 20 marks)  

Answer ALL questions. 

1. Give example of a transformation from Cartesian 
to generalized coordinates. 

2. Define virtual displacement. 

3. Define gyroscopic system. 

4. Define integrals of motion. 

5. What is meant by constrained stationary values? 

6. Define separability. 

7. Write contact transformation. 

8. Define Lagrange bracket. 

9. Write down the Einstein’s principle of relativity. 

10. How do you classify interval between any two 
events? 
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PART B — (5 × 6 = 30 marks) 

Answer ALL questions. 

11. (a) State principal of virtual work and give an 
example. 

Or 

 (b) A particle of mass m is suspended by a 
masseless wire of length wtbar cos  

ab 0  to form a spherical pendulum, Find 
the equations of motion. 

12. (a) Find Routhian function for the Kepler 
problem. 

Or 

 (b) Find the standard form of Lagrange’s 
equation for a nonholonomic system. 

13. (a) Discuss the brachistochrone problem. 
Or 

 (b) State and prove Hamilton’s principle. 

14. (a) Consider the transformation  

  22 peQ q    

  )(cos 1 qpeP   

  Use the Poisson bracket to show that it is 
canonical. 

Or 

 (b) Discuss the point transformations. 
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15. (a) Derive the Lorentz transformation equations. 

Or 

 (b) Explain the principle of equivalence. 

PART C — (5 × 10 = 50 marks) 

Answer ALL questions. 

16. (a) State and prove König’s theorem. 

Or 

 (b) Define angular momentum. Obtain the 
expression for the angular momentum of a 
system of particles with respect to a fixed 
point and with respect to the centre of mass. 

17. (a) Find the differential equations of motion for 
a double pendulum Linearize these equation, 
assuming small motions. 

Or 

 (b) Discuss the Liouville’s system. 

18. (a) State and prove multiplier’s rule. 

Or 

 (b) Derive Hamilton-Jacobi equation. 
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19. (a) Consider the transformation 
q
pQ sin

log  

pqP cot . Obtain the four major types of 
generating functions. 

Or 

 (b) State and prove Poisson’s theorem. 

20. (a) Explain the terms proper time and proper 
distance. 

Or 

 (b) Suppose a round trip is to be made by rocket 
from the earth to a nearby star, Alpha 
centaury, which is about 4 light years 
distance. The racket is capable of constant 
acceleration 2m/sec 50.9g  (1 lt–yr/yr2) 
relative to its momentary rest frame. What is 
the time required for the trip? 

 

——————— 



 

               

 

DECEMBER 2017  P/ID 37457/PMAH 
  

Time : Three hours Maximum : 100 marks  

 PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Write Minkowski’s inequality. 

2. Define a complete metric space. 

3. State Heine-Boral theorem. 

4. Define Hausdorff space. 

5. Define locally connected space. 

6. Define Banach space. 

7. Define an orthonormal set. 

8. State the properties of Adjoint Operator. 

9. Define B* algebra. 

10. Define Maximal left ideal. 
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PART B — (5 × 6 = 30 marks) 

Answer ALL questions. 

11. (a) Let x  and y  be metric spaces of f  be a 
mapping of x  into .y  Prove that f  is 
continuous at 0x  if and only if 

   .00 xfxfnx nn   

Or 

 (b) State and prove Lindelof’s theorem. 

12. (a) Prove that every sequencially compact metric 
space is totally bounded.  

Or 

 (b) Prove that the product of any non empty class 
of compoact space is compact. 

13. (a) State and prove Weistrass approximation 
theorem. 

Or 

 (b) Prove that the space nR  and nC  are 
connected. 
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14. (a) If M  is a closed linear subspace of a 
Hilbertspace 1H  then prove that 

 MMH . 

Or 

 (b) If 1A  and 2A  are self adjoint operators of ,H  
then prove that their product 21AA  is also self 
adjoint. 

15. (a) If I is a proper closed two sided ideal in 1A  
Prove that the quotient algebra IA /  is a 
Banach algebra. 

Or 

 (b) With usual notation if r  is an element of A  
with the property that xr1  is regular for 
every 1x  prove that r  is in .R  

PART C — (5  10 = 50 marks) 

Answer ALL questions. 

16. (a) State and prove Cauchy’s Inequality. 

Or 

 (b) State and prove Cantour’s Intersection 
theorem. 
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17. (a) State and prove Ascoli’s theorem. 

Or 

 (b) Prove that in a  sequencially compact metric 
space, every open cover has a lebesgue 
number. 

18. (a) State and prove Hahn Banach Theorem 
(Prove the lemma also). 

Or 

 (b) If N  and 'N  are normed linear space 1s  then 
prove that the set  ',NNB  of all continuous 
linear transformations of N  into 'N  is itself a 
normed linear space with respect to the 
pointwise linear operations. 

19. (a) State and prove the open mapping theorem 
(Prove the lemma also). 

Or 

 (b) State and prove uniform Boundedness 
theorem. 

20. (a) Prove that   nnxxr
1

lim . 

Or 

 (b) State and prove Geyand Neumark theorem. 

———————— 
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Time : Three hours Maximum : 100 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define an Osculating plane. 

2. Define r -equivalent representations. 

3. State Minding theorem. 

4. State Gauss Bonnet theorem. 

5. State Hilbert’s lemma. 

6. Define the inner product of two tensors. 

7. Define symmetric tensor. 

8. Define Christoffel symbols of first kind. 

9. Define e-system. 

10. Define Rieman-Christoffel tensor of the first kind. 
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SECTION B — (5  6 = 30 marks) 

Answer ALL the questions. 

11. (a) Prove that   0., rrr   is a necessary and 
sufficient Condition that the curve be plane. 

Or 

 (b) On the paraboloid zyx  22 find the 
orthogonal trajectories of the sections by the 
planes z  = constant. 

12. (a) State and prove the normal property of 
geodesics. 

Or 

 (b) Derive Rodrigue’s formula. 

13. (a) Prove that the only compact surfaces with 
constant Gaussian curvature are spheres. 

Or 

 (b) Explain transformation by invariance. 

14. (a) If ija  is a tensor, show that ijA , the cofactor 

of ija  in || ija  divided by 0|| ija  is a tensor. 

Or 

 (b) Prove that the covariant derivative of a sum 
is the sum of their covariant derivatives. 
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15. (a) State and prove Ricci's theorem. 

Or 

 (b) Find the number of distinct non-vanishing 
components of ijklR . 

 SECTION C — (5  10 = 50 marks) 

 Answer ALL the questions. 

16. (a) State and prove the fundamental existence 
theorem for space curves. 

Or 

 (b)  Obtain the curvature and torsion of  
the curve of intersection of the two  
quadric surfaces 1222  czbyax , 

1222  zcybxa . 

17. (a) State and prove the variational property of 
minimal surfaces. 

Or 

 (b)  Prove that a necessary and sufficient 
condition for a surface to be a developable is 
that its Gaussian curvature shall be zero. 
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18. (a) Prove that ,the only compact surfaces of class 
 2 for which every point is an umbilic are 
spheres. 

Or 

 (b)  State and prove the quotient law of tensors. 

19. (a)  If || ijgg  , prove that 














ixk

glog . 

Or 

 (b)  Obtain the transformation laws for the 
Christoffel symbols of first kind. 

20. (a) Show that : 

       



























 ki
jl

lj
ik

li
jk

kj
il

ijkl xx
g

xx
g

xx
g

xx
gR

2222

2
1

. 

Or 

 (b)  Prove that 0,,,  lijmkkijlmmijkl RRR . 

  

——————— 
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Time : Three hours Maximum : 60 marks 

SECTION A — (10  1 = 10 marks) 

Answer ALL the questions. 

1. Define constants. 

2. Give the general form of switch statement. 

3. What does this pointer points to? 

4. What is a virtual function? 

5. Write down the general term obtained by the two-
point iteration formula in secant method. 

6. Define an ill-conditional matrix. 

7. State Taylor polynomial approximation theorem. 

8. State Richardson’s Extrapolation theorem. 

9. Define the degree of precision of a quadrature 
formula. 

10. State the theorem on first derivative test. 
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SECTION B — (5  3 = 15 marks) 

Answer ALL the questions. 

11. (a) Explain the basic control structures in C++ 

Or 

 (b) Describe the importance of destructors. 

12. (a) Explain the process of operator overloading. 

Or 

 (b) Describe briefly the features of I/O system 
supported by C++ 

13. (a) Find a root of the equation 1sin xx in  2,0 , 
using the false position method. 

Or 

 (b) Solve by Gauss seidal method. 

  

.1552

2184

74

322

321

321







xxx
xxx

xxx
 

14. (a) Write the nested multi-form of 
nxxf )1()(  . 

Or 

 (b) Derive the formula 2
3210 452

)(
h

ffffxf 
 . 
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15. (a) Using composite trapezoidal rule with  
11 sample points, compute an approximation 
to the integral of  xxf 2sin2)(   taken 
over [1,6]. 

Or 

 (b) Find the minimum of xxxf sin)( 2   
on  1,0  using cubic search method. 

 SECTION C — (5  7 = 35 marks) 

 Answer ALL questions. 

16. (a) What are the principal advantages of OOP? 
Or 

 (b)  Write a program to illustrate the dynamic 
initialization of constructors. 

17. (a) Explain overloading operators using friends. 
Or 

 (b)  Describe hierarchical inheritance and hybrid 
inheritance. 

18. (a) Consider the nonlinear system : 

  
.440

5.020
22

2





yx
yxx

 

  Use Newton’s method with the starting  
value    25.0,00.2, 00 qp  and compute 
   2211 ,,, qpqp  and  33, qp  

Or 
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 (b)  Solve using triangular factorization method. 

  

.762

20542

234

321

321

321







xxx
xxx

xxx
 

19. (a) Derive the error bounds for Lagrange’s 
interpolation for equally spaced nodes. 

Or 

 (b)  Calculate approximations to )8.0(f  using 

Central difference formula of order  40 h with 
01.0h  for )cos()( xxf  . Compare with the 

actual value. 

20. (a) Use Taylor’s method of order N = 4 to 

compute y(0.25) and y(0.50) for  yty 
2
1

 

on  3,0  with 1)0( y . 

Or 

 (b)  Using Runge = Kutta method of order four, 

solve 22

23

xy
yx

dx
dy




 , given ,1)0( y  at 

4.0,2.0x . 

——————— 
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Time : Three hours Maximum : 60 marks  

SECTION A — (10  1 = 10 marks) 

Answer ALL the questions. 

1. What is a token ? 

2. What is type casting? 

3. Give the general form of ? : operator. 

4. Find the values of – 14%3 and 14% – 3. 

5. What is an array? Give an example. 

6. Give the general form of method declaration. 

7. What is multithreading? 

8. Define inter-thread communication. 

9. What is a remote applet? 

10. What is an URL? 
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SECTION B – (5  3 = 15 marks) 

Answer ALL the questions. 

11. (a) What is a variable? Give examples. List the 
rules for choosing a variable. 

Or 

 (b) Discuss the different data types in Java. 

12. (a) List the logical operators. Give examples.  

Or 

 (b) Write a program to determine the largest of 
three given numbers, using nested if.  

13. (a) What are relational operators. Explain each 
one of them with example. 

Or 

 (b) Give the general form of switch statement.  

14. (a) Explain how to set thread priority. 

Or 

 (b) Write a program to illustrate the use of 
Thread class for creating and running threads 
in an application. 
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15. (a) Explain how to add an applet to HTML file. 

Or 

 (b) Describe the various sections of a web page. 

SECTION C – (5  7 = 35 marks) 

Answer ALL the questions. 

16. (a) Write a program to convert the given 
temperature in Fahrenheit to Celsius using  

the formula 
8.1
32


FC  and display the 

values in a tabular form. 

Or 

 (b) What are the different data types in Java. 
Explain each one of them with examples. 

17. (a) Give the general forms of while and do 
statements. Explain with examples. 

Or 

 (b) Explain how to exit a loop and also bypassing 
and continuing in loops.  

18. (a) Explain the enumerated types and 
annotations. 

Or 

 (b) Explain wrapper classes. 



 

 P/ID 37460/PMAK 4

19. (a) Explain the life cycle of a thread. 

Or 

 (b) What is synchronization? When do we use it. 
Explain in detail.  

20. (a) Explain the Applet life cycle. 

Or 

 (b) Explain event handling. 

 

 

––––––––––– 



  

DECEMBER 2017 P/ID 37471/PMANA 

Time : Three hours Maximum : 100 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Define Sylow subgoup. 

2. Define Normalizer. 

3. Prove that )()( BAtrABtr  . 

4. Define nilpotent transformation. 

5. What is the difference between an algebraic 
number and a trancendental number? 

6. Define monic polynomial. 

7. Define galois group. 

8. State Frobenius’ theorem. 

9. State left division algorithm. 

10. Define fixed field. 
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PART B — (5 × 7 = 35 marks) 

Answer any FIVE questions. 

11. If npGO )(  where p is a prime number, then 
prove that eGZ )( . 

12. Prove that a subgroup of a solvable group is 
solvable. 

13. If )(VAT   is Hermitian, prove that the 
characteristic roots of T are all real. 

14. If nFBA , , prove that 

 (a) '')'( BABA   

 (b) AA )''(  

 (c) '')'( ABAB    

15. If )()( xFxp  is irreducible and if a, b are two 
roots of )(xp , prove that )(aF  is isomorphic to 

)(bF . 

16. State and prove remainder theorem. 

17. Prove that ),( FKG  is a subgroup of all 
automorphisms of K. 

18. State and prove Lagrange’s identity. 
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PART C — (3 × 15 = 45 marks) 

Answer any THREE questions. 

19. State and prove fundamental theorem on finitely 
generated modules. 

20. Prove that two nilpotent linear transformations 
are similar if and only if they have same 
invariants. 

21. Prove that a polynomial of degree n over a field F 
can have at most n roots in any extension field. 

22. State and prove Galois theorem. 

23. State and prove Wedderburn’s theorem. 

———————  



 

  

DECEMBER 2017 P/ID 37472/PMANB  

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL the questions. 

1. Define bounded variation. 

2. State Abel’s test on convergence of series. 

3. State Bonnet’s theorem. 

4. State Bernstein’s theorem for convergence of 
Taylor’s series. 

5. State Wierstrass M-test. 

6. Define uniform convergence of sequence of 
functions. 

7. Prove that constant functions are measurable. 

8. Define Borel sets. 

9. Define open mapping. 

10. State Taylor’s formula. 
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SECTION B — (5 × 7 = 35 marks) 

Answer any FIVE questions. 

11. State and prove ratio test. 

12. State and prove second fundamental theorem of 
integral calculus. 

13. State and prove theorem on Cauchy’s condition for 
uniform convergence of series. 

14. State and prove Riemann Lebesgue lemma. 

15. Let }{ iE  be a sequence of measurable sets. Prove 
that  

 (a) If ...21  EE  then )(lim)(lim ii EmEm   

 (b) If ....21  EE  and )( iEm  for each i, 
then  )(lim)(lim ii EmEm  . 

16. Prove that not every measurable set is a Borel set. 

17. State and prove Inverse function theorem. 

18. Let }...,,{ 21 nffff   have continuous partial 

derivatives ij fD  on an open set S  in nR , and the 

Jacobian determinant 0)( aJ f  for some points ‘a’ 

in S. Then prove that there is an n-ball )(aB  on 
which ‘f ’ is one to one. 
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SECTION C — (3 × 15 = 45 marks) 

Answer any THREE questions. 

19. State and prove additive property of total 
variation. 

20. State and prove the theorem on change of variable 
in Riemann integral. 

21. Let   be of bounded variation on ],[ ba . Assume 
that each term of the sequence }{ nf  is a real 
valued function such that )(Rfn   on ],[ ba  for 
each ,...2,1n  and assume that ffn   uniformly 

on ],[ ba  and define 
x

a
nn tdtfxg )()()(   if ],[ bax , 

,...2,1n   

 Prove that  

 (a) )(Rf   on ],[ ba  

 (b) ggn   uniformly on ],[ ba , where 


x

a

tdtfxg )()()(  . 

22. State and prove Fatou’s lemma. 

23. State and prove mean value theorem. 

——————— 
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Time : Three hours Maximum : 100 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL questions. 

1. What is the Wronskian formula for the set of 
functions nyyy ,....,, 21 . 

2. Compute the Wronskian of the solutions of the 
differential equation 04'" '  yy . 

3. State existence Theorem on Linear Equation with 
variable co-efficients. 

4. Examine the existence and uniqueness of solutions 
of the initial value problem  

 0)0(,3
1

 yy
dx
dy

. 

5. Find the 3rd approximate solution of the initial 

value problem .1)0(,  yyx
dx
dy

 

6. State the conditions that the equation 

 0,,,,
2

22

2

2




























y
u

x
uuyxf

y
yC

yx
yB

x
uA  to be 

ellipse, hyperbola and parabola. 
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7. What is the Cauchy problem in partial differential 
equation? 

8. Write the general Cauchy problem for the non-
homogeneous wave equations in PDE. 

9. State the vibrating string problem along with all 
boundary conditions. 

10. What is the Green’s function of the problem 
0)1(,0)0(,11  yyxy . 

SECTION B — (5  7 = 35 marks) 

Answer any FIVE questions. 

11. Let n ,.....,, 21  be n  solutions of 0)( yL  on an 
interval I containing a point 0x . Prove that they 
are linearly independent on I if and only if 

),...,,( 21 nw    )(),...,()( 021
)( 01 xWex n

xxa  . 

12. If g  has be derivatives, and r  a constant, then 

prove that )()()( grDegeD KrxrxK  . 

13. Show that xxJx sin
2

)(
2

12
1

2
1

 . 

14. Consider the equation with singular point 0x , 

0)(')()(")( 0
2

0  yxbyxxxayxx  where ba,  are 
analytic at 0x . Compute the indicial polynomial. 
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15. Show that the function f given by 2
1

),( yyxf   
satisties Lipschitz condition on any rectangle R  of 
the form. ocbacybaxR  ,,,,: . 

16. Determine the general solution of 

 254  yxyyxyxx uuuuu . 

17. By the method of separation of variables, solve the 
equation : 

 0,0,2  tlxucbuauu xxttt  

 )()0,(),()0,( xgxuxfxu t   

 0),(),0(  tlutu  

18. Determine for an infinite wedge, the Green’s 
function that satisfies 

 








and0,0

),(
1

00
22

G

rrf
r

GKG
 

SECTION C — (3  15 = 45 marks) 

Answer any THREE questions. 

19. Using the annihilator method, find a particular 
solution of the equation 

 xexhyiyy 22cos22'"   



 P/ID 37473/PMANC 4

20. For the equation ,0')1("  yyxxy   where   is 
a constant : 

 (i) Show that this equation has a regular 
singular point at 0x . 

 (ii) Compute the indicial polynomial and its 
roots. 

 (iii) Find the solution   of the form 







0

)(
K

K
K

r xCxx . 

21. Prove that a function   is a solution of the initial 
value problem 00 )(),,(' yxyyxfy   on an interval 
I if and only if it is a solution of the integral 
equation 

 
x

x
dtytfyy

0

),(0  on I 

22. State and prove Existence and uniqueness of 
solution of the heat conduction problem. 

23. Determine the solution of the IBV problem 

 

0,0),1(,0),0(

;100)0,(
,10);1()0,(

,constant,0,0;








ttutu
xxu

xxxxu
htlxhuu

t

xxtt

 

———————  
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Time : Three hours Maximum : 100 marks 

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define the distribution function. 

2. Define the coefficient of variation. 

3. Write the probability generating function of the 
random variable X? 

4. Define uniform distribution?. 

5. Define a limit distribution function. 

6. Define a statistic. 

7. What is meant by theoretical frequencies?. 

8. Define a likelihood function. 

9. Define a simple hypothesis. 

10. Define a sequential analysis 

SECTION B — (5 × 7 = 35 marks) 

Answer any FIVE questions. 

11. Derive Lyapunov inequality. 

12. Find the variance of Binomial distribution. 
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13. Find the characteristic function and moments of 
normal distribution. 

14. Prove that the Binomial distribution tends to 
Poisson distribution as n , 

15. If ,, 21 XX  are independent random variables 
with the same distribution whose standard 
deviation 0  exists then prove that the 
sequence  )(zFn  of distribution function of the 

random variables nZ  given by formula 
n
mnYn




 

and nn XXXY  21  satisfies for every z  the 
equality 

dzezF
z z

nn  




 2

2

2

1
)(lim


 

16. Prove that all unbiased estimate U  of the 
parameter Q  is the most efficient if and only if  

 (a)  the estimate U  is sufficient  

 (b)  for 0),( Qug  the density ),( Qug  almost 
everywhere satisfies the relation 

)(
),(log Quc

Q
Qug





, where the number c  

is independent of u . 

17. Explain the parametric tests for small sample. 
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18. The expected value m  of a population where the 
characteristic X has the normal distribution 

)1;(mN  is unknown. Test the hypothesis 
)( 00 mmH  against the alternative hypothesis 
)( 11 mmH  where 01 mm   applying a most 

powerful test based on a simple sample for given 
  and  . What value should n  have? 

SECTION C — (3 × 15 = 45 marks) 

Answer any THREE questions. 

19. The random variable X and Y have the joint 
density given by the formula 








 


2
22

exp
2
1

),(
22 yxyxyxf


. 

 Find the moments of the first and the second 
order. 

20. State and prove Poisson’s theorem. 

21. Let  )(yFn  be the sequence of distribution 
functions of the random variable nY  defined by 

npq
npXY n

n


  where the nX  have the binomial 

distribution. If 10  p  then prove that for every 
y , we have the relation. 









y
y

nn
dyeyF 22

2

1
)(lim
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22. Suppose the theoretical frequencies k  are given. 
Then prove that the sequence  )(zFn  of 

distribution functions of statistic 2  defined 







r

k k

kk

n
nn

1

2
2 )(


  

 satisfies the relation 

 


















 

 




0,0

0,
1

2
1

2

1

)(lim 0

2/2/)3(

2/)2(

zfor

zfordzez
rxF

z
zr

r
nn

 

23. State and prove Fisher Lemma. 

———————  
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Time : Three hours Maximum : 100 marks 

PART A — (10  2 = 20 marks) 

Answer ALL questions. 

1. Give the general form of do while statement. 

2. Define constants. 

3. What is multilevel in heritance? 

4. What is a virtual function? 

5. State bisection theorem. 

6. Define ill – condihoned matrix. 

7. State the Taylor polynomial approximation of 
],[1 baCf N  . 

8. Write down the central – difference formulae of 
order )( 2hO . 

9. Write recursive Boole’s rule. 

10. State the Gauss – legender three point rule 




1

1

)( dxxf . 
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PART B — (5 × 7 = 35 marks) 

Answer any FIVE questions. 

11. Explain switch statement with suitable example. 

12. Discuss the applications of OOP. 

13. Narrate single inheritance with example. 

14. Write a short note on conversion form basic type to 
class type. 

15. Using Gaussian elimination method, construct the 
triangular factorization of the matrix 

 




















621
542

134

A . 

16. Calculate the approximation value of )8.0('f  
using central difference formula of order  with 

01.0h  for )cos()( xxf  . Compare with the 
actual value. 

17. Consider )2sin(2)( xxf  . Use the trapezoidal 
rule with 11 sample points to compute an 

approximation of 
6

1

)( dxxf . 

18. Find the minimum of xyyyxxyxf  22 4),( . 
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PART C — (3 × 15 = 45 marks) 

Answer any THREE questions. 

19. What is constructor? How to declare constructor? 
Write down the special characteristics of 
constructor function and also explain 
parameterised constructors. 

20. Briefly explain formatted console I/O operations.  

21. Suppose )('],,[ xgbaCg   is defined on ),( ba , and 

there is a constant k such that. 1)('  Kxg  for 

all ),( bax  . Then prove that g has as unique 
fixed point p in ],[ ba . 

22. Use Nelder –mead algorithm to find the minimum 
of xyyyxxyxf  22 4),( , where  

 )8.0,0(),0,2.1(),0,0( 321 vvc  . 

23. Using modified Euler’s method, find )1.0(),2.0( yy  
given 1)0(,'  yxyy . 

———————  



 

               

DECEMBER 2017  P/ID 37476/PMANF 

Time : Three hours Maximum : 100 marks  

SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define the index of a point a with respect to the 
curve  . 

2. State maximum principle. 

3. Is the series ....
!6!4!2

1
642


zzz

 converges? 

4. Find the poles of 
65

1
2  zz

. 

5. Show that 










 

2
2 2

11
1

n n
. 

6. State Hadamard’s theorem. 

7. State Harnack’s inequality 

8. Define Period module. 
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9. Prove that 3)(
1

2)('


  z
z

w
. 

10. State monodromy theorem. 

SECTION B — (5 × 7 = 35 marks) 

Answer any FIVE questions. 

11. State and prove Weierstrass theorem on essential 
singularity. 

12. State and prove Cauchy’s integral formula. 

13. Evaluate  






0 cos
d

 where a 1. 

14. Prove that Laurent’s expansion is unique. 

15. Prove that 
z

zz



sin
)1()(  . 

16. Prove that a non-constant elliptic function has 
equally many poles as it has zeros. 

17. Prove that any two bases of a discrete module are 
connected by unimodular transformation. 

18. Derive Legendre’s relation.  
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SECTION C — (3  15 = 45 marks) 

Answer any THREE questions. 

19. State and prove Taylor’s theorem. 

20. Prove that the arithmetic mean of a harmonic 
function over the concentric circles rz   is a 

linear function of rlog , 

   


rz
radu 


log

2
1

. 

 and if u  is harmonic in a disc 0a  and the 
arithmetic mean is a constant. 

21. State and prove Mittag-Leffler’s theorem. 

22. Derive Schwarz-Christoffel’s formula. 

23. Obtain the differential equation satisfied by 
Weierstrass elliptic function )(z  

——————————— 
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Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

1. Explain classification of constraints. 

2. Explain conservative force. 

3. Define Natural systems. 

4. Write the standard form of Lagrange’s equation 
for a holonomic and a non-holonomic system. 

5. Explain Hamilton’s principal function. 

6. Define action of the integral. 

7. Explain momentum transformation. 

8. Explain canonical transformation of the 
Hamilton’s principle. 

9. Define momentum in Newtonian Mechanics. 

10. Explain the term rest energy. 
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SECTION B — (5 × 7 = 35 marks)  

Answer any FIVE questions. 

11. Prove that Kinetic energy of a system interms of 
the motion with respect to an arbitrary reference 
point P. 

12. Prove that the angular momentum of a system of 
particles of total mass m about a fixed point O is 
equal to the angular momentum about O of a 
single particle of mass m which is moving with the 
centre of mass plus the angular momentum of the 
system about the centre of mass. 

13. Find the differential equations of motion for a 
spherical pendulum of length l. 

14. Discuss the Kepler problem using ignorable 
coordinates. 

15. Derive the Hamilton principle using the 
variational principle.  

16. Discuss the motion of mass spring system using 
Hamilton Jacobi method. 

17. Consider the transformation peqP t sin2   

and peqQ t cos2 . To show that this 
transformation is canonical. 

18. Explain the time dilation effect and Longitudinal 
contraction. 
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SECTION C — (3 × 15 = 45 marks)  

Answer any THREE questions. 

19. A particle of mass m is suspended by a mass less 
wire of length wtbar cos , 0 ba , to form 
a spherical pendulum. Find the equation of 
motion. 

20. Define Ignorable coordinates. In Kepler’s problem 

 
r
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2
1  , illustrate the Routhian 

method. 

21. Deduce the Jacobi’s form of the principle of least 
action. 

22. Explain Lagrange and Poisson brackets. 

23. Derive the Lorentz transformation equations. 

——————— 
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SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Write Cauchy’s inequality. 

2. Define metrizable space. 

3. Define the product topology. 

4. State Ascoli’s theorem. 

5. Define totally disconnected space. 

6. Define continuous linear transformation. 

7. Define Projection. 

8. State Bessel’s Inequality. 

9. Define spectrum revolution. 

10. Define topological divisor of zero. 
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SECTION B — (5  7 = 35 marks) 

Answer any FIVE questions. 

11. State and prove Tychonoff’s theorem. 

12. Prove that every compact subspace of a Hausdroff 
space is closed. 

13. Prove that every sequentially compact metric 
space is compact. 

14. Prove that the components of a totally 
disconnected space are its points. 

15. If N be normed linear space and 0x  is a non-zero 
vector in N. Then prove that there exists a 
functional 0f  in *N  such that   000 xxf   and 

10 f . 

16. If P is a projection on a Banach space B and if M 
and N are its range space and Null space 
respectively, then prove that M and N are closed 
linear subspace of B such that NMB  . 

17. If ie  is an orthonormal jet in a Hilbert space H 
and if x is an arbitrary vector in H then prove that 

  jii eeexx  ,  for each j. 

18. If xr1  is regular, prove that xr1  is also 
regular.  
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SECTION C — (3  15 = 45 marks) 

Answer any THREE questions. 

19. Let X be a non-empty set and let there be given a 
closure operation that assigns to each subset A of 
X a subset A  of X in such a manner 

 (a)    

 (b) AA   

 (c) AA   and  

 (d) BABA   

 If a closed set A is defined to be one for which 
AA  , prove that the class of all complements of 

sub sets is a topology on X whose closure operation 
is precisely that initially given. 

20. State and prove Tietze Extension theorem. 

21. State and prove Minkowski’s inequality. 

22. State and prove closed graph theorem. 

23. Prove that  x  is non-empty. 

________________  
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SECTION A — (10  2 = 20 marks) 

Answer ALL the questions. 

1. Define Literals. 

2. Write the rules for naming variables. 

3. Give the syntax of If…Else statement. 

4. Define Expressions. 

5. What is class? 

6. Define string. 

7. What is an Interface? 

8. How do we start a thread? 

9. What is Run-time error? 

10. What is a remote applet? 
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SECTION B — (5  7 = 35 marks) 

Answer any FIVE questions. 

11. Explain Java Tokens with suitable examples. 

12. Explain various types of constants. 

13. Write notes on for, do and while loops. 

14. Explain constructors with a sample program. 

15. Discuss about string manipulation. 

16. Discuss about inheritance and list out the various 
types of inheritance. 

17. How will you manage errors in Java program? 

18. Explain the structure of an Applet. 

SECTION C — (3 15 = 45 marks) 

Answer any THREE questions. 

19. Explain data types used in Java with examples. 

20. Discuss the various operators with suitable 
example. 

21. Explain in detail with a program about class, 
objects and methods. 
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22. What is multithreading program? Explain how 
threads are created in Java? Write a program 
using threads. 

23. Discuss about designing a web page using Java 
Applets.  

  

———————  


