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LÃ[˝”◊Ã[˝ ◊X„V¤` / Important Instruction 
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=w¯Ã[˝ ◊X◊V¤rÙ ÿöˆÁ„Xc˜O ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
assignment answer is to be given in the specified space according to the instructions. 
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PG Term End Examination June, 2020 
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2. Last date of Submission of answer script  by the student to the study 

centre 
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advised to send the corrected marks, if any, to the COE office within 
five days. No changed / correction of assignment marks will be 
accepted after the said five days.) 
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Special Paper : Pure Mathematics 
Paper - 10B(i) : Advanced Functional Analysis 

( Notations and symbols have their usual meanings. ) 
Answer Question No. 1 and any four from the rest. 

1. Answer any five questions :  2 × 5 = 10 
 a) Give an example with proper justification of a symmetric set in a vector space X, 

which is not balanced. 
 b) Let G be an open set in a topological vector space X and XA ⊂ . Prove that GA +  is 

open in X. 
 c) When is a normed linear space said to be strictly convex ? Give an example of it. 
 d) Give an example with proper justification of a linear operator which is bounded but 

not compact. 
 e) Let H be a complex Hilbert space and T : H → H be a bounded self-adjoint linear 

operator. Prove that all the eigenvalues of T (if they exist) are real. 
 f) Let X be a complex Banach algebra with identity e. If Xx ∈  and there are Xzy ∈,  

such that eyx =  and exz = , then show that x is invertible and 1−== xzy . 

 g) Let X be a complex Banach algebra with identity e and Xx ∈  be such that 1<x . 

Show that 
x

x
xexe

−
≤−−− −

1
)(

2
1 . 

 h) Let 21,PP  be two orthogonal projection operators of a Hilbert space H onto the 

closed subspaces 21,YY  of H respectively such that 1221 PPPP = . Show that 21PP  is 

also an orthogonal projection operator on H. 

  
First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 
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ªFifth Answer : 
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2. a) Prove that in a topological vector space X, the following statements are equivalent : 

i) A subset E of X is bounded. 

ii) If ∈nnx }{
  

 is a sequence in E and ∈nn }{α IN is a sequence of scalars such 

that 0=∞→ nn
lim α , then 0=∞→ nn xn

lim α  in X. 3 + 3 

 b) Prove that every locally compact topological vector space is finite dimensional. 4 

3. Let X be a topological vector space over IR and f be a linear functional on X such that 
0)( ≠xf  for some Xx ∈ . Prove that the following statements are equivalent : 

 i) f  is continuous 

 ii) The null space )( fN  of f is closed 

 iii) )( fN  is not dense in X 

 iv) f is bounded in some neighbourhood of 0  in X. 10 

4. Let X be a vector space over IR, A be a convex and absorbing subset of X and Ap  be the 

Minkowski functional of A. Then prove the following : 

 i) )()()( ypxpyxp AAA +≤+ , Xyx ∈∀ ,  

 ii) )()( xpttxp AA =  for all scalars 0≥t  and for all Xx ∈  

 iii) If A is balanced, then Ap  is a seminorm 

 iv) If }1)(:{ <∈= xpXxB A  and }1)(:{ ≤∈= xpXxC A , then CAB ⊂⊂ and 

CBA ppp == . 10 

5. a) Prove that a topological vector space X is normable if and only if there is a convex 
bounded neighbourhood of 0  in X. 5 

 b) Prove that the dual space of pl  is isomorphic to the sequence space ql , where 

∞<< qp,1  and 111 =+ qp . 5 

6. a) Prove that a bounded linear operator P : H → H on a Hilbert space H is an 
orthogonal projection operator if and only if P is self adjoint and idempotent. 6 

 b) Let X be a complex Banach algebra with identity e and G be the set of all invertible 

elements of X. Show that the mapping g : G → G defined by 1)( −= xxg  is 
continuous. 4 

7. a) Give an example with proper justification of a bounded self adjoint linear operator 
on a Hilbert space which has no eigenvalue. 3 

 b) State and prove Banach-Alaoglu theorem. 1 + 6 

  

IN 



 QP Code : (PA/4/XB(i))/(PA/4/XB(ii)) 9 / 36 PG-Sc.-AP-17116 

   

First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 QP Code : (PA/4/XB(i))/(PA/4/XB(ii)) 19 / 36 PG-Sc.-AP-17116 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 QP Code : (PA/4/XB(i))/(PA/4/XB(ii)) 20 / 36 PG-Sc.-AP-17116 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 



 QP Code : (PA/4/XB(i))/(PA/4/XB(ii)) 21 / 36 PG-Sc.-AP-17116 

   

Special Paper : Applied Mathematics 
Paper - XB(ii) : Mechanics of Solids 

( Notations and symbols have their usual meanings. ) 
Answer Question No. 1 and any four from the rest. 

1. Answer any five questions :  2 × 5 = 10 
 a) What is meant by the line of shear stress ? 
 b) Write down the difference between plane strain and plane stress problem. 
 c) Based on which principle the variational method is applicable ? 
 d) Write down the displacements in terms of deflections of thin elastic plate. 
 e) Find the bending and twisting moments of a thin elastic plate. 
 f) Define plane wave. 
 g) Explain Tresca's criterion. 
 h) Define stress deviator. 

  
First Answer : 
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Second Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Third Answer : 
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ªFourth Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ªFifth Answer : 
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2. Deduce the Prandtl-Ruess stress-strain relations for plastic flow in an elasto-plastic 

medium in the form 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−=

•
••

xxx s
k
WeGs 22

2  and two similar equations 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−=

•
••

yzyzyz
k
WG τγτ

2
and two similar equations. 10 

3. Solve the problem of vibration of a thin rectangular plate with simply supported edge. 
  10 
4. Find the displacement in a hemisphere if a constant force of magnitude P is applied to 

hemispherical surface along the direction of positive Z-axis. 10 
5. What is Love waves ? Find the frequency equation for Love wave and show that it is 

dispersive in nature. 10 
6. Show that in torsion problem, the torsion function φ  satisfies the following Neumann 

problem 02
1 =∇ ϕ  in S and  

s
rr

n d
d

=
∂
∂ϕ  on L, 

 where the terms have their usual meaning. 10 
7. a) State and prove the theorem of minimum potential energy. 6 
 b) Explain how a plane problem of elasticity can be solved by using Airy's stress 

function. 4 

  
First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 
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