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LÃ[˝”◊Ã[˝ ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ a„Ü YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿôˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y ◊X„V¤` %X«^ÁÃ^› Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ 
=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. 

Detail schedule for submission of assignment for the 
PG Term End Examination June-2020/Dec.-2020 

1. Date of Publication : 20/06/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 19/07/2020 

3. Last date of Submission of marks by the examiner to the study centre : 16/08/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
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.) 

 
 
 
 
 
 
 
 
: 23/08/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 31/08/2020 
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Notations / symbols have their usual meanings. 
Answer Question No. 1 and any four from the rest. 

1. Answer any five questions :  2 × 5 = 10 

 a) Solve AY
t
Y =

d
d , where ⎥⎦

⎤
⎢⎣
⎡

−
−= 14

23A  and ⎥
⎦

⎤
⎢
⎣

⎡
=

2
1

y
y

Y . 

 b) In the following BVP, examine whether a Green's function exists and if it does then 
construct it : 

  0=′+′′ yy , )1()0( yy = , )1()0( yy ′=′ . 

 c) Find the regular singular point for the equation 0)4( 22 =−+′+′′ ytytyt . Is 2020=t  
a regular singular point for the above equation ? 

 d) Compute the solution of 2020=+′+′′+′′′ yyyy  with the initial conditions 0)0( =y , 

1)0( =′y , 0)0( =′′y . 
 e) Using the Picard's method of successive approximation, find the third approximation 

of the solution of the equatoin : 2yty +=′ , 0)0( =y . 

 f) Determine the nature of the critical points for the system yxx 34 −=
•

, yxy 68 −=
•

, 

where t
xx d

d=
•

 etc. 

 g) Show that )1(2)0( −=′′ nnLn . 

 h) Show that xxxJ sin2)(
2
1 π

= . 

  
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) Find the general solution of the equation 222 )1(622)1( +=+′−′′+ tyytyt , given that 

ty =  and 12 −= ty  are linearly independent solutions of the corresponding 
homogeneous equation. 5 

 b) If R is either a rectangle hxx ≤− || 0 , kyy ≤− || 0  or a strip ∞<≤− ||,|| 0 yhxx   

and if ),( yxf  is a real-valued function defined on R such that y
f
∂
∂  exists, is 

continuous on R and RyxKy
f

∈∀≤
∂
∂ ),(  for a positive constant K , then prove    

that ),( yxf  satisfies a Lipschitz condition on R with Lipschitz constant K . Is the 
converse true ? Justify your answer. 5 

3. a) Let the vector functions nφφφ ,..., 21  be n solutions of the homogeneous linear vector 

differential equation AY
t
Y =

d
d  on the interval bta ≤≤ . Then prove that either  

  ],[0),...,,( 21 batW n ∈∀=φφφ    or   ],[0),...,,( 21 batW n ∈∀≠φφφ ,  

  where W is the Wronskian. 5 

 b) Find the nature and the stability of the critical points of the system yaxt
x +−=d

d , 

ayxt
y

−−=d
d

 for 0<a  and 0>a . 5 

4. a) Find the Green's function and hence solve the following BVP : 

  )()(2 π≠=+′′ kxfyky ,  

  α=)0(y , β=′ )1(y , 

  where βα,  are some real constants. 5 

 b) Show that the general solution of the equation )(23 tgyyy =+′+′′  is bounded on 

),0[ ∞  if )(tg  is bounded for all t  in ),0[ ∞ . 5 

5. a) Solve the following system of ODEs : 

  AY
t
Y =

d
d , 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−
−

=
133
131
113

A , 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

3
2
1

y
y
y

Y . 5 

 b) Find the eigenvalues and eigenfunctions for the following S-L equations : 
  0=+′′ yy λ , ππ ≤≤− t  

  subject to 
  )()( ππ yy =− ,  

  )()( ππ yy ′=−′ . 5 

6. a) Prove that [ ])()(2
1)( 11 xJxJxJ nnn +− −′= . 5 

 b) Find the power series soluton of the differential equation 02 =+′+′′ ytyty  in powers 

of x  about 0=x . 5 
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7. a) Prove that ∫
∞

− ⎟
⎠
⎞⎜

⎝
⎛ −=

0

111d)(
n

n
rx

rrxxLe , 0≠r . 5 

 b) Prove that )(
d
d)1()(

22 x
n

nxn
n e

x
exH −−= . 5 

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