
 
 

B.A. / B.Sc. Second Semester 

(Assignment) 

MATHEMATICS 

First PAPER  

Integral Calculus 
 

Attempt any two questions. 
Q.1 a) Find the asymptotes of the following curve       

fuEufyf[kr oØ dh vuUrLif’kZ;k¡ Kkr dhft;sA 

           (     )          
          b)   Determine the existence and nature of the double point on the curve 

                (   )   (   )             
 oØ (   )   (   )  ij f}d fcUnqvksa dh fo|erk ,oa mudh izd`fr dk fu/kkZj.k dhft,A  

 

             

Q.2 (a) Find the asymptotes of the curve                                          
oØ         dh vUurLif’kZ;k¡ Kkr dhft,A   

(b) Trace the curve           .                      

oØ           dk vuqjs[k.k dhft;sA 

 

Q.3 a)   Prove that fl) dhft, fd                       

  (   )  ∫
    

(   )   
  

 

 
 

        

           b)  Evaluate eku Kkr dhft;s           
          

∫ ∫
     

       

√(    )

 

 

 

 

          

Q.4 (a) Prove that  fl) dhft, fd         

        ∫ (   )   (   )        (   )      (   )
 

 
                   

(b) Evaluate  eku Kkr dhft;s      

∫ ∫           
     

 

 
 ⁄

 

 

           

Q.5 a)  Evaluate the following integral by changing to polar co-ordinates.                           
    fuEufyf[kr lekdy dk /kzqoh; funsZ’kkadksa esa cnydj eku Kkr dhft,A 

                               

∫ ∫
       

     

 

 

 

 

 

 

b)  Evaluate  eku Kkr dhft;s                      

∫ ∫ ∫         
√(     )

 

 √ 

 

 

 

 

 

Q.6 (a) Evaluate the following integral by changing the order of integration.                     
fuEufyf[kr lekdy esa lekdyu dk Øe cnydj eku Kkr dhft,A 



 
 

∫ ∫
   

 
      

 

 

 

 

 

 

(b) Evaluate ∭                      

where             and (
 

 
)
 

 (
 

 
)
 

 (
 

 
)
 

                      

eku Kkr dhft, ∭                       

tgka             rFkk (
 

 
)
 

 (
 

 
)
 

 (
 

 
)
 

   

 

Q.7 (a) Prove that the area of loop of the curve    (    )     (    )          

is   
 

  ⁄ .                                                                                                                    

fl) dhft, fd oØ    (    )     (    )         ds ywi dk {ks=Qy 
   

  ⁄ gksrk gS     

b) Find the volume of the solid generated by the revolution of tractrix 

         
 

 
       

 

  
            about its asymptote.      

VªsfDVªDl         
 

 
       

 

 
            dk vius vuUrLi’khZ ds lkis{k ifjØe.k ls  

tfur Bksl dk vk;ru Kkr dhft,A  

Q.8(a) Find the length of the arc of the curve      (
    

    
) from     to    .   

oØ      (
    

    
) dh     ls     rd dh pki dh yEckbZ Kkr dhft,A  

 

b) Evaluate the surface area of the solid generated by revolving the cycloid 

    (      ),     (      ) about the   axis.   

pØt    (      )    (      ) dks   v{k ds lkis{k ?kqekus ls tfur Bksl dk 

           i`"Bh; {ks=Qy Kkr dhft,A   

 



B.A./B.Sc.(Pass/Subsidiary/Hons.) Second Semester

Assignment 

(Faculty of Science) 

MATHEMATICS 

PAPER-II 
Abstract Algebra 

1. If a and b are any two elements of a group (     then show that the equation      and 

    have unique solution in  . 

    a और          (          अव व                 र  a    और

       अ      ल   ।

2.(a) Find      , when 

               

  (
   
   

  
  

    
    

) 

And    (        (      (           
Also express the permutations   as a product of disjoint cycles. Find whether   is even or odd 

permutation and give its order.  

           अ                   ल                 र ।              ρ           व   

     और              

   (b) If H and K are any two subgroups of a group G then prove that HK is a subgroup of G 

iff HK=KH. 

    H और K      G                                     HK, G                     और 

  वल     HK=KH. 

3.(a) State and prove Lagrange’s theorem. 

 ल                                      

 (b) Prove that any two right (left) cosets of a subgroup of a group are either identical or disjoint. 

     र                                         (    )                        अ      । 

4. (a) If H and K are two normal subgroups of G then prove that HK is also a normal subgroup of G.



    H और K, G                                     HK    G                     । 

(b) Find the quotient group     when            ,    {   }     

    ल      G/H                        ,    {   }     

  
5(a  )Prove that a homomorphism   of a group   into a group    is a monomorphism iff kernel of 

            { } where e is the identity in  . 

                 G         G'          र   f             र          और   वल     अ  

         f={e},      e G           

(b) Show that the set J of Gaussian Integers   {    |      } form a ring with respect to 

ordinary addition and multiplication of complex numbers. 

                                {    |      }                    र      और     

              वल          । 

6. Prove that every field is an integral domain but the converse is not necessarily true.

                                        ल     वल    व                   । 

7. (a) Prove that the necessary and sufficient conditions for a non – empty subset K of a field F to be a

        subfield are 

                   F      अ र          K                 ल  व   और             

(i)                
(ii)                  

 (b)  Prove that the intersection of two subrings is also a subring. 

                 वल                     वल       । 

8,      Prove that   {         
 

 ⁄   |       }is a subfield of R. 

              {         
 

 ⁄   |       },R               । 

***** 



 
 

 
 

B.A./B.Sc.(Pass/Subsidiary)Fourth Semester 

(Assignment) 

MATHEMATICS 

FIRST PAPER  

Advanced Analysis and Metric Space  

Attempt any two Questions. 

Q.1 (a)  Show that the sequence      ,where   ( )  
  

      
              is not uniformly 

       convergent on  any interval [a,b] containing 0.         

    iznf’kZr dhft, fd vuqØe      tgka   ( )  
  

      
             0 dks lekfgr djus okys  

    fdlh Hkh vUrjky       ij ,dleku vfHklkfjr ugh gksrk gSA                                                                                                                     

 
(b) Test for uniform convergence of the series.      
     fuEu Js.kh ds ,dleku vfHklj.k ds fy, ijh{k.k dhft,A    

    ∑
 

(    ) 
                                                                

Q.2 (a) Prove that the sequence      where   ( )      (   )  converges uniformly in the 

 interval [0,1]                                

    fl) dhft;s fd vuqØe      tgka   ( )      (   ) ] vUrjky [0,1] esa ,dleku vfHklkfjrk  

    gksrk gSA                                                                                                                         
 

(b) Test the series ∑
(  )   

(    )
 for uniform convergence for all values of  .    

      ds lHkh ekuksa ds fy, Js.kh ∑
(  )   

(    )
 ds ,dleku vfHklj.k dk ijh{k.k dhft;sA                             

 

Q.3(a) Show that the following mapping is pseudo metric but not a metric.                        
  iznf’kZr dhft, fd fuEu izfrfp=.k ,d Nn`e & nwjhd gS ijUrq nwjhd ugha gS %  

                  s.t. rkfd  (   )  |     |- 
                          

(b) Let A and B be subsets of a metric space (   ) then show that     

     ekuk fd   rFkk   nwjhd lef"B (   ) ds mileqPp; gS rks iznf’kZr dhft, fd 

   (   )                                                                                                                            

Q.4 (a) Prove that in a metric space every open sphere is an open set.          
fl) dhft, fd fdlh Hkh nwjhd lef"B esa ] izR;sd foo`r xksyd ,d foòr leqPp; gksrk gSA 

                                                                                                                                         
(b) In a metric space , prove that every derived set is a closed set.                                

fdlh Hkh nwjhd lef"V esa fl) dhft, fd izR;sd O;qRiUu leqPp; ,d lao`r leqPp; gksrk gSA                           

   

Q.5. (a) Let (    ) is a subspace in a metric space (   ). If     is open (closed) in X,  

     then show that  B is also open (closed) in S.      

   ekuk fd (    ) nwjhd lef"V (   ) dh milef"V gSA ;fn    ]   esa foòr ¼lao`r½ gS rks iznf’kZr  

   dhft, fd     esa Hkh foo`r ¼lao`r½ gksxkA                
 

          (b)  Let (    ) and (    ) be metric spaces. Show that       is continuous iff     

     ekuk fd (    ) rFkk  (    )  nks nwjhd lef"V gSA iznf’kZr dhft, fd       larr gksxk 

   ;fn vkSj dsoy ;fn    

                                               ( )   ( )                  

Q.6. (a) In a metric space, prove that every convergent sequence is a Cauchy sequence.    



 
 

    fdlh nwjhd lef"V esa ] fl) dhft, fd izR;sd vfHklkjh vuqØe ,d dkS’kh vuqØe gksrk gSA                                                                                   
 

(b) Prove that the product space is a metric space.                   
fl) dhft, fd xq.ku lef"V ,d nwjhd lef"V gksrh gSA                                                        

                                                                                              
Q.7 (a) Prove that every closed subset of a compact metric space is compact.                 
           fl) dhft;s fd lagr nwjhd lef"V dk izR;sd lao`r mileqPp; lagr gksrk gSA      

                                                                                                             

(b) Let X be an infinite set with the discrete metric d, then show that (X,d) is not  

compact.     

ekuk fd X fofoDr nwjhd d dk ,d vuUr leqPp; gS ] rc iznf’kZr dhft, fd (X,d)  
lagr ugha gSA                                                                                                                 

Q.8 (a) Prove that the union of two connected sets, having non – empty intersection is 

 connected.      
    fl) dhft, fd vfjDr loZfu"V okys nks lEc) leqPp;ksa dk la?k lEc) gksrk gSA               

 

(b) Discuss the connectedness of the following subset of   .                   

  
 ds fuEu mileqPp; dh lEc)rk dh tk¡p dhft, % 

                   {(   )                         (  ⁄ )}                                                         
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

B.A. / B.Sc.(Pass/Subsidiary) Fourth Semester  

  (Assignment) 

MATHEMATICS 

SECOND PAPER  

Differential Equations-II 
Attempt any two Questions. 

Q.1.   Solve ¼gy dhft,½%&  
   

   
 (      )

  

  
                                               

 

Q.2. Solve by the method of variation of parameters                                        
              izkpy fopj.k fof/k }kjk gy dhft;s                          

              
   

   
               

 

Q.3. Solve the differential equation  
   vody lehdj.k gy dhft;sA                  

         (a)    (      )
   

    (      ) (
  

  
)
 
                                      

         ( )     
   

    √  (
  

  
)
 
                       

Q.4 Find the complete integral of the following equation by Charpit’s method   
fuEufyf[kr lehdj.k ls pkihZ fof/k ls iw.kZ lekdyu Kkr dhft;sA                                                     

 (       )      
 

Q.5. Solve the partial differential equation   
    vkaf’kd vody lehdj.k gy dhft;sA             

(a)              (     )          

(b)                                 

Q.6. Solve: ¼gy dhft,½ %                                                              

         

   
    

   

    
      

   
 (     )

 

  

 

Q.7. Solve by Monge’s method                                         
eksaXl fof/k }kjk gy dhft;s %                          

                           
Q.8. Solve by the method of separation of variable        

pjksa ds i`FkDdj.k fof/k }kjk gy dhft;s 

   

     
 

   

   
 

 

 
 
  

  
 

 

 

 

 

 



 
 

 

B.A./B.Sc.(Pass/Subsidiary) Sixth Semester 

  (Assignment) 

 MATHEMATICS 

FIRST PAPER  

Abstract Algebra-II 

Attempt any two Questions. 
Q.1. (a)  Prove that, every homomorphic image of a ring R is isomorphic to some quotient ring 

 (residue class ring) thereof.             

fl) dhft, fd fdlh oy;   dh izR;sd lekdkfjd izfrfcEc mldh fdlh foHkkx oy; ds rqY;dkjh gksrh gSA 

 

 (b) Prove that a commutative ring with unity is a field if it has no proper ideals or if it is simple.      

  fl) dhft, fd] ,d Øefofues; rRle dh oy; ,d {ks= gksrk gS ;fn bldh dksbZ mfpr xq.ktkoyh u gks ;k 

    ;g ,d ljy oy; gksA                                          

Q.2. (a) Prove that an ideal I of a commutative ring R with unity is maximal iff the quotient ring 

   ⁄  is a field.                                

fl) dhft, fd rRle dh Øefofues; oy;   dh dksbZ xq.ktkoyh   ,d mfPp"B xq.ktkoyh gS ;fn vkSj dsoy 

         ;fn foHkkx oy; 
 

 ⁄   ,d {ks= gSA              

(b) Prove that, the ring (     ) of integers is a principal ideal domain.                         

fl) dhft, fd iw.kkZadksa dh oy; (     ) ,d eq[; xq.ktkoyh izkUr gSA 

         
Q.3.  (a) Prove that, every integral domain can be embedded into a field.        

         fl) dhft, fd fdlh iw.kkZadh; izkUr dks ,d {ks= esa vUr% LFkkfir fd;k tk ldrk gSA  

 

   (b) Prove that, the field            is a prime field for each prime number p.               

   fl) dhft, fd {ks=            izR;sd vHkkT; l¡[;k   ds fy,] ,d vHkkT; {ks= gSA               

Q.4. (a) Prove that, the set    of all ordered n – tuples of a field F is a vector space over the field  

F for the vector addition and scalar multiplication defined as    

fl) dhft, fd fdlh {ks=   ds vo;oks ds   Øfer rqiyksa dk leqPp;   
] {ks=   ij fuEu ifjHkkf"kr lfn’k ;ksx o 

vfn’k xq.ku ds fy, ,d lfn’k lfe"V gSA 

(          )  (          )  (                   ) 

  (          )  (             ) 

where ¼tgk¡½ (          ) (          )          
 

(b) Prove that, the set S of all solutions satisfying the simultaneous equations 

            and           , where               is a subspace of  vector 

 space      over the field R.                        

fl) dhft, fd ;qxir lehdj.kksa            rFkk            ds leLr gyksa 

dk leqPp;  ] tgk¡                ij lfn’k lef"V      dk {ks=    ij milef"V gSA  
 

Q.5.  (a) Prove that the vectors    (      )    (     ) are linearly dependent in the vector  

space   ( ) but are linearly independent in the vector space   ( ).         



 
 

fl) dhft, fd lfn’k    (      )    (     ) lfn’k lfe"V   ( ) esa ,d?kkrr% ijrU= gS 

 ijUrq lfn’k lef"V   ( ) esa ,d?kkrr% Lora= gSA   

 

 

(b) Prove that, the set of non – zero vectors             of a vector space  ( ) is linearly 

 dependent iff some          is a linear combination of the preceding vectors.    

fdlh lfn’k lfe"V  ( ) ds v’kwU; lfn’kksa dk leqPp;             ,d?kkrr% vkfJr ¼ijra=½ gksxk  

;fn vkSj dsoy ;fn dksbZ ,d          vius iwoZorhZ lfn’kksa dk ,d?kkr lap; gksA   

 

 

Q.6. (a) If S and T are finite dimensional subspaces of a vector space, then prove that  

             (   )     (   ).        

;fn   ,oa   fdlh lfn’k lfe"V dh ifjfer fofe; milfe"V;k¡ gks] rks fl) dhft, 

foek     foek    foek (   )   foek (   ) 

(b) Prove that a vector space  ( ) is a direct sum of its two subspaces  ( ) and  ( ) iff 

      (ii)                      

fl) dhft, fd ,d lfn’k lfe"V  ( ) viuh nks milfe"V;ksa  ( ) vkSj  ( ) dk vuqykse ;ksxQy gksxh  

;fn vkSj dsoy ;fn  

(i)       (ii)          
 

Q.7. (a) If  ( ) is any subspace of a vector space  ( ), then prove that the set 
 

 
 of all co sets 

              is a vector space over the field F for the vector addition and scalar multiplication  

      defined as                   

  ;fn  ( ) lfn’k lfe"V  ( ) dh milfe"V gS rks fl) dhft, fd   ds   esa lgleqPp;ksa 
 

 
             

     {ks= (     ) ij fuEu lfn’k ;ksx rFkk vfn’k xq.ku lafØ;k ds fy, lfn’k lfe"V gksrk gS 

  (    )  (    )    (     )           and ¼vkSj½    (   )                 

 

(b) Show that the mapping     ( )    ( ) defined by  (   )  (                       ) 

 is an isomorphism.             
         fl) dhft, fd izfrfp=.k     ( )    ( ) tgk¡  (   )  (                       )lfe"V 

        ( ) ij ,d rqY;dkfjrk gSA    

Q.8. (a) Prove that, the kernel of a linear transformation        is a subspace of the vector space  .         

fl) dhft, fd jSf[kd izfrfp=.k       
 dh vf"V] lfn’k lfe"V   dh milfe"V gksrh gSA       

(a) Prove that        , defined as  (     )  (                 ) is a linear 

transformation. Also find the rank and nullity of  .      

fl) dhft, fd        
]  (     )  (                 ) ,d jSf[kd :ikUrj.k gS rFkk 

   dh dksfV ,oa 'kwU;rk Kkr dhft,A 

 

 

 

 

 

 



 
 

B.A./B.Sc.(Pass/Subsidiary) Sixth Semester 
(Assignment) 

MATHEMATICS 

SECOND PAPER  

Complex Analysis-II 
Attempt any two Questions. 
Q.1.  (a) Prove that a power series represents an analytic function inside its circle of convergence.        
          fl) dhft;s fd ,d ?kkr Js.kh vius vfHklj.k o`r ds vUnj izR;sd fcUnq ij fo’ysf"kd Qyu fu:fir  

          djrk gSA 

(b) Prove that the sequences {
 

    
} is uniformly convergent to zero in the region | |   .               

           fl) dhft, fd vuqØe {
 

    
} {ks= | |    esa 'kwU; dks ,d leku vfHkl`r gksrh gSA 

Q.2. (a) Find the region of convergence of the series ∑
(   ) 

(   )   
 
   .             

Js.kh ∑
(   ) 

(   )   
 
    dk vfHklj.k Js= izkIr dhft;sA 

b) Show that the function  ( )  
 

 
 

 

  
 

  

  
     can be continued analytically outside the circle of 

convergence. Also construct a power series which is analytic continuation of given series.   
               

fl) dhft;s fd Qyu  ( )  
 

 
 

 

   
  

       dk fo’ysf"kd lkarR; vfHklj.k o`r ds ckgj fd;k tk ldrk gSA ,d ?kkr 

Js.kh dh jpuk Hkh dhft;s tks fd nh gqbZ Js.kh dk fo’ysf"kd lkarR; gSA 

 

Q.3.   State and prove Taylor’s Theorem for complex functions.              
  dFku lfgr lfEeJ Qyuksa ds fy, Vsyj izes; dks fl) dhft;sA  

 

Q.4.    Prove that (fl) dhft;s)                             

   { (  
 

 
)}     ∑   

 

   

(      ) 

where (tgk¡) 

   
 

  
 ∫    (       )

  

 
          .  

      

Q.5. Evaluate the integral 
 

   
∫

   

  (       )
 

 
   around the circle   | |   .           

ifjjs[kk o`r   | |    ij lekdy 
 

   
∫

   

  (       )
 

 
   dk eku Kkr dhft;sA” 

 

Q.6. State and prove Rouche’s Theorem.                       
 dFku lfgr :’ks izes; dks fl) dhft;sA 

  
 

Q.7. Discuss the transformation     . Find the images of the hyperbolas         and 

        under this transformation.     
      :ikUrj.k     

 dh foospuk dhft;sA vfrijoy;ksa         rFkk      dk bl :ikUrj.k esa izfrfp=.k  

        Kkr dhft;sA 

Q.8. By integrating 
    

 
 round a suitable contour, prove that ∫

     

 

 

 
    

 

 
  also deduce that   

∫
    

 

 

 
    

 

  
 .              

Qyu 
    

 
 dks mi;qDr ifjjs[kk ij lekdyu djrs gq, fl) dhft;s fd ∫

     

 

 

 
    

 

 
   rFkk fuxeu Hkh 

dhft;s fd ∫
    

 

 

 
    

 

 
 . 


