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M . S c . M a the ma tic s (S e me ste r I) 

 

C ou rse :  1 .1  A B S T R A C T  A L G E B R A  

A nsw er  A L L  ques t ions                                                                                             M ax .M arks :  25 

                                                                                                                                    (5  ×  5=25)  

1 . I f  G  is  the  abe lian  g roup  o f  in tege rs  in  the  m app ing  T:  G→ G  g iven  by  T (x )  =  x  then  prove  

tha t  a s  an  au tom orph ism . 

2 . L et G  be  a  g roup  o f  o rder  11
2
:13

2
 . H ow  m any  11 -sylow  subg roups  and  13  sylow  

subg roups  a re  the re  in  G ? 

3 . F ind  aba
-1

 w here  (i)  a  = (5 , 7 , 9)  , b  = (1 , 2 , 3)  (i i )  a  = (1 , 2 ,5)(3 , 4)  , b  = (1 , 4 , 5)  . 

4 . P rove  tha t  a l l  rea l  of  the  fo rm  a  +  b 2  , a;  b  ∈  Z  fo rm s  a  ring . 

5 . F ind  a l l  the  un its  in  J [ i] . 

 

C o u r se  –  1 .2  –  Re al A n aly sis 

                                  A n swe r a ll  qu e stio n s               M ax . M a rk: 25  

                                                                                        (5 × 5 = 2 5 )  

 

1. Sh o w  th a t if f is  d iff e re n tia b le  a t  c  th e n ,  f is  co n tin u o u s a t  c .  

2 . Sta te  a n d  p ro v e  th e  R o lle ’s th e o re m .  

3 . Sta te  a n d  p ro v e  T a y lo r’s fo rm u la .  

4 . D e fin e  th e  fu n ctio n s o f b o u n d e d  v a ria t io n . Sh o w  th a t if f is  

co n tin u o u s o n  [a ,b ],  a n d  if 𝑓′  e xist s a n d  is b o u n d e d  in  th e  in te rio r,  

sa y   𝑓 ′ (𝑥 ) ≤ 𝐴  fo r a ll 𝑥  in   𝑎 , 𝑏  ,th e n  f is  o f b o u n d e d  v a ria t io n  o n  

[a ,b ].  

5 . If  f is m on o to n ic  o n  [a ,b ] , the n  sh ow  tha t f is o f  bou nde d  va ria tio n  

on  [a ,b ] .  
 

 

 



 

 

 

 

 

 

C o u rse  – 1 .3 –  Diffe re ntia l Eq ua tio n s a nd  A pp lication s  

                                  A n swe r a ll  qu e stio n s               M ax . M a rk: 25  

                                                                                        (5 × 5 = 2 5 )  

 

1 . S how  tha t  𝑦 = 𝑐1 𝑒 𝑥 + 𝑐2 𝑒 2 𝑥
 is  the  general  solu t ion  of  𝑦 ′ ′ − 3 𝑦 ′ + 2𝑦 = 0  on  any  

in te rval , and  find  the  pa r ticu la r  solu t ion  fo r  w h ich  𝑦  0 = − 1  a n d  𝑦 ′ ( 0 ) = 1 . 

 

2 . S o lve  by  the  m e thod  o f  va r iat ion  of  pa ram eter  𝑦 ′ ′ + 𝑦 = 𝑠𝑒𝑐𝑥 . 

 

3 . F ind  the  pa rt icula r  so lu tion  o f  𝑦 ′ ′ + 𝑦 = 𝑠𝑖𝑛𝑥  us ing  m ethod  o f  undete rm ined  coeffic ients .  

 

4 . F ind  a  pow er  se rie s  solu tion  o f  𝑥 𝑦 ′ = 𝑦 . 

 

5 . F or  the  fol low ing  dif feren tia l  equa tion  locate  and  c lass ify  its  singu la r  poin ts  on  the  x-ax is  

𝑥 2 𝑦 ′ ′ + (2 − 𝑥 )𝑦 ′ = 0 . 

 

C o u rse  – 1 .4 –  A NA L YT IC A L  M E C H A N IC S 

                                                  A n swe r all q ue stion s                         M a x . M a rk : 2 5  

                                                                                                              (5 × 5 = 2 5)  

 

1 . E xp la in  the  general  m o tion  o f  a  Sim ple  P endu lum . 

2 . E xp la in  the  m o tion  o f  rig id  body  w ith  a  fixed  po int  under  no  fo rces . 

3 . D iscuss  the  s teady  prec is ion  o f  the  top . 

4 . D erive  L ag range’s  equa tion  for  a  pa rt icle  in  a  plane . 

5 . D efine  the  H am ilton ism  and  de rive  C anon ical  E qua tions  o f  M otion .  


