
 
 

B.A. / B.Sc. Second Semester 

(Assignment) 

MATHEMATICS 

First PAPER  

Integral Calculus 
 

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 

UNIT-I

UNIT-II

UNIT-III



∫ ∫
  

 
      

 

 

 

 

(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  

UNIT-IV



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

Assignment 

(Faculty of Science) 

MATHEMATICS 

PAPER-II

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.

Abstract Algebra

UNIT-I

UNIT-II



    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               । 

***** 

UNIT-III

UNIT-IV



B.Sc. (Hons.) Second Semester Examination  

  (Faculty of Science) 

MATHEMATICS 

Third PAPER  

Graph Theory 

Assignment                                                                           
  

 

 

Unit I 

 
1 (a) Prove that the sum of degrees of all the vertices in a graph is equal to twice the 

number of edges in the graph.           

       
  सिद्ध कीसिए सक सकिी ग्राफ में उिके िभी शीर्षों की कोसियोों का योगफल ग्राफ में उपस्थित कोरोों की िोंख्या का 

दो गुना होता है।    

 

1 (b) Determine the out-degree and in-degree of each of the vertex in the following 

digraph. Also verify that            

                             
fuEu fn"V xzkQ esa izR;sd 'kh"kZ dh cká dksfV rFkk vUr% dksfV Kkr dhft,A ;g Hkh lR;kfir 

dhft, fd 

∑ 𝑑𝑒𝑔+(𝑣) =  ∑ 𝑑𝑒𝑔−(𝑣) =  |𝐸| 

 

 

 

 

 

 

 

 

 

 

2 (a) The edges of K6 are to be painted red or blue. Show that for any arbitrary way of 

painting there is a red K3 or a blue K3. 

 
ग्राफ K6 की कोरोों को लाल अथवा नीले रोंग िे रोंगा िाना है। प्रदसशित कीसिए सक रोंगने के िभी से्वच्छ तरीके एक लाल K3 

अथवा एक नीला K3 ग्राफ प्राप्त होता है। 

 

2 (b) Find the adjacency matrix and the incidence matrix of the following directed graph.

                            
fuEu fn"V xzkQ dk vklUurk vkO;wg rFkk vkiru vkO;wg Kkr dhft,A   

 

𝑣5 

𝑣1 

𝑣3 𝑣4 

𝑣2 



         𝑣1            𝑒1           𝑣5 
 
                            𝑒2                  𝑒3            𝑒8 
                                     

                                    𝑣2                           𝑣4 

                                                                           𝑒7 

                                              𝑒5         𝑒6 

 

     𝑣3 

 

 

UNIT-II 

 

3 (a) Define with an example. 
  mnkgj.k lfgr ifjHkkf"kr djks      

 

(i)  Product of two graphs 

     दो ग्राफो का गुणनफल 

 

(ii) Isomorphism of Graphs 
     ग्राफो की तुल्यकाररता            
  

3 (b) A connected graph G has an Euler trail if and only if it has at most two vertices of 

odd degree.              

  

lEc) xzkQ G esa ,d vk;yj Vªsy gksrh gS ;fn vkSj dsoy ;fn G esa vf/kd ls vf/kd nks 'kh"kZ 

fo"ke dksfV ds gSaA 

 

4 (a) Define with an example  
     

mnkgj.k lfgr ifjHkkf"kr djks      

 

(i)  Trail 
 

      िर ेल 

 

(ii)  Path 

 
       पथ  

                                                                                                                  

4 (b) Prove that in a complete Graph with n vertices, there are 
𝑛−1

2
 edge disjoint 

Hamiltonian cycles if n is an odd number ≥ 3 

 

सिद्ध कीसिए सक n शीर्षों वाले पूणि ग्राफ में (n एक सवर्षम पूणाांक ≥ 3) 
𝑛−1

2
  कोर - अिोंयुक्त   

हैसमलिोसनयन चक्र होते हैं                                                                                         
 

 

𝑒4 



UNIT-III 
 

5. (a) Find the shortest path from the vertex 𝑣1 to vertex 𝑣6 in the following weighted 

graph.          

       

fuEu Hkkfjr xzkQ esa 'kh"kksZa 𝑣1 ls 𝑣6 rd y?kqre ekxZ nwjh Kkr dhft,% 

                                           
                                                                                      7 

                                                        3                     6 

                                                                                              5   

       
  
 
 
 
 

5 (b) If G is a connected planar graph with n vertices, e edges and r regions, then  

                 

;fn 𝐺 ,d lEc) leryh; xzkQ gS ftlesa 𝑛 'kh"kZ ] 𝑒 dksjsa rFkk 𝑟 {ks= gSa] rc 

𝑛 − 𝑒 + 𝑟 = 2 
 

       6 (a) If G is simple connected planar graph with n vertices and e edges, then  

                

   ;fn 𝐺 ,d ljy lEc) leryh; xzkQ gS ftlesa 𝑛 'kh"kZ rFkk 𝑒 dksjsa gSa] rc 

             𝑒 ≤ 3𝑛 − 6    (𝑒 > 2) 

 

       6 (b)  Prove that Complete Bipartite Graph K3,3 is non planar. 

  

         सिद्ध कीसिए सक पूणि सिखोंडी ग्राफ K3,3  िमतलीय ग्राफ नही ों है।  

                                                                                              

UNIT-IV 

 

 7. (a) If h is the height of a balanced complete binary tree on n vertices, then  

                  

 ;fn ℎ 'kh"kksZa ds larqfyr iw.kZ f}pj o`{k dh Å¡pkbZ gS ] rc     

                          ℎ =  𝑙𝑜𝑔2  (
𝑛 + 1

2
) 

 

 7 (b) If G is an acyclic graph with n vertices and k connected components, then G has  

𝑛 − 𝑘 edges.                

;fn 𝐺 ,d vpØh; xzkQ gS ] ftlesa 𝑛 'kh"kZ rFkk 𝑘 lEc) ?kVd gS ] rc 𝐺 esa 𝑛 − 𝑘 dksjs gksrh           

gSA 

 

 

𝑣6 

𝑣1 

𝑣2 
𝑣5 4 

𝑣3 
6 

8 

2 

𝑣4 

5 



8 (a) There is one and only one path between every pair of distinct vertices in a tree T.

               

o`{k 𝑇 esa fdUgha Hkh nks 'kh"kksZa ds e/; ,d vkSj dsoy ,d iFk gksrk gSA  

 

8 (b) If T is binary tree with 𝑛 vertices and of height ℎ, then.    

                

;fn f}pj o`{k 𝑇 esa 𝑛 'kh"kZ rFkk o`{k dh Å¡pkbZ ℎ gS ] rc 

  ℎ + 1 ≤ 𝑛 ≤  2ℎ+1 − 1 

       

 

      *****  
 



 
 

B.A./B.Sc./B.Sc. (Hons.) Fourth Semester Examination 
(Assignment) 

MATHEMATICS 

First PAPER 

Complex Analysis 
  

Unit-I 

1.   (a)  Obtain the equation of a circle through three given points.           
   rhu fcUnqvksa ls xqtjus okys o`Ùk dk lehdj.k Kkr dhft,A 

   (b)  Prove that the area of the triangle whose vertices are the points          on the Argand diagram is   

          fl) dhft;s fd vkxsZ.M fp= esa fcUnqvksa           'kh"kZ okys f=Hkqt dk {ks=Qy          

                             ∑*(     )|  |
  (    )+                                                                                            

2.    (a) Prove that    fl) dhft, fd                  

     
   

                

   
      

(b) Prove that the function  ( )  | |  is continuous every where but its derivative exists only at  

the origin.                   

fl) dhft, fd Qyu  ( )  | |  loZ= larr gS fdUrq blds vodyu dk vfLrRo dsoy ewy fcUnq ij gh gSA 

  

Unit-II 

3. (a)  Define Singular Point. Prove the necessary condition that a function  ( )   (   )    (   ) be  

           analytic in a domain D is that in D, u and v satisfy the Cauchy – Riemann equation i.e. 

  
  

  
 
  

  
     ,      

  

  
  

  

  
                   

   fofp= fcUnq ifjHkkf"kr dhft, rFkk fl) dhft, fd Qyu  ( )   (   )    (   ) ds fdlh izkUr D esa 

   fo’ysf"kd    gksus ds fy, vko’;d izfrcU/k gS fd ml izkUr esa u rFkk v  dks’kh & jheku lehdj.k larq"V djrs gSa vFkkZr~  

      
  

  
 
  

  
 ]    

  

  
  

  

  
 

    (b)  Show that the function  ( )  √(|  |)  satisfies the Cauchy – Riemann equation at the origin but  

           is not analytic at the point.                   

     iznf’kZr dhft, dh Qyu    ( )  √(|  |)  ewy fcUnq ij dks’kh & jheku lehdj.kksa dks lUrq"V djrk gS ijUrq bl  

       fcUnq ij fo’ysf"kd Qyu ugha gSA 

4. (a) Define Harmonic Function. Show that function                is harmonic and find its  

harmonic conjugate.                    

izlaoknh Qyu ifjHkkf"kr dhft, fl) dhft, fd Qyu                  izlaoknh Qyu gS rFkk bldk izlaoknh 

la;qXeh Kkr dhft,A   

(b) Prove that    (   )                     satisfy Laplace equation. Also determine the 

corresponding analytic function  ( )      .            

fl) dhft, fd  (   )                    ysIykl lehdj.k dks lUrq"V djrk gS ] fuEu dk 

fo’ys"k.k Qyu   ( )        Hkh Kkr dhft,A 

 

Unit-III 

5. Show that both the transformations   
   

   
  and    

   

   
 transform | |    into the lower  

  half plane  ( )                 

       iznf’kZr dfj, fd nksuksa :ikUrj.k   
   

   
 vkSj   

   

   
 | |    dks fuEu v/kZry  ( )    esa :ikUrfjr 



 
 

       djrk gSA  

6.  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 

 

Unit-IV 

7. (a) Evaluate ∫     
   

 
                  

eku Kkr dhft;   ∫     
   

 
  

   (b) If  ( ) is analytic in a simply connected domain G , then the indefinite integral ∫  ( )  
 

  
 is 

independent of the path joining    with z in G.            

fl) dhft, fd ;fn ,d’k% lEc) izns’k G esa  ( ) fo’ysf"kd Qyu gks] rks vfuf’pr lekdy ∫  ( )  
 

  
 ] G esa 

fcUnqvksa    rFkk z dks feykus okys iFk ls Lora= gksrk gSA 

8. State and prove Morera Theorem.                              

  eksjsjk izes; dk dFku fyf[k, ,ao bls fl) dhft,A 

 



 
 

       
B.Sc. Mathematics Fourth Semester  

MATHEMATICS 

Second PAPER  

Real Analysis-II 

Unit-I 

 Q.1. (a)  State and Prove Darboux Theorem. 

(b) If  ( )         ,   - then prove that function f is R-integrable 

Q.2 (a) State and Prove Necessary and Sufficient condition for the function to be R-integrable. 

    (b) If  ( )        ,   - then prove that function f is R-integrable 

Unit-II 

Q.3. (a) Evaluate ∫         
 
 ⁄

 
 by parts. 

(b) Prove that every monotonic function defined on closed interval is always R-integrable. 

Q.4. (a) State and Prove fundamental theorem of Integral. 

(b) Prove that every continuous function defined on closed interval is always R-integrable. 

Unit III 

    5. (a) Let ∑   ( )
 
    is a series of continuous functions   ( )      in ,   - and converges  

     uniformly to a sum function  on ,   - then prove that   is also continuous on ,   -.   

   ekuk ∑   ( )
 
    vUrjky ,   - ij ifjHkkf"kr larr Qyuks   ( )      dh Js.kh gS rFkk ,   - ij  

;ksx Qyu   dks ,dlekur% vfHkl̀r gksrh gS rc fl) dhft, fd   Hkh ,   - ij larr~ gSA 

     (b) 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                                                                                                                     

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

    ∑
 

(    ) 
                                                                

    (b)  Show that ∑
 

       
         

    is uniformly convergent if       .   

     iznf'kZr dhft, fd ∑
 

       
         

    ,dlekur% vfHklkjh gS ;fn       

Unit-IV 

7. Test for uniform convergence and term by term integration of the following series:    

fuEu Js.kh ds ,dleku vfHklj.k rFkk in’k% lekdyu dh tkap dhft,% 

∑
  

(    ) 

 

   

 

 

8. Test for the uniform convergence of the series ∑   
        and continuity of the sum function 

 at    .                          
Js.kh ∑   

        ds ,dleku vfHklj.k ds fy, tkap dhft, rFkk ;ksx Qyu dh     ij lkarR;rk dh tkap dhft,A 



 
 

B.Sc. (Hons.) Fourth Semester 
(Assignment) 

MATHEMATICS 

 

Differential Equations-II 

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 

   

     
 

   

   
 

 

 
 
  

  
 

 

 

 

 

 

 

 

HIRD PAPERT

UNIT-I

UNIT-II

UNIT-III

UNIT-IV



 
 

 

B.Sc. (Hons.) Sixth Semester 
(Assignment) 

 MATHEMATICS 

FIRST PAPER  

Abstract Algebra-II 

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   ( ).         

UNIT-I

UNIT-II

UNIT-III



 
 

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 
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B.Sc. (Hons.) Sixth Semester 
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MATHEMATICS 

SECOND PAPER  

Complex Analysis-II 

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 ∫
    

 

 

 
    

 

 
 . 
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B.Sc. (Hons.) Sixth Semester 
(Assignment) 

MATHEMATICS 

THIRD PAPER  

Mechanics 

Q.1. (a)  The inclinations of the tangents at the extremities of a portion of a common catenary be   and    

and   be length of the portion. If the two extremities are on one side of the catenary, show that, the 

height of one above the other is:                               

 
   

 
 

(   )

   
 
 

(   )
 

    ,d lk/kkj.k dSVujh ds   yEckbZ ds ,d Hkkx ds fljksa ij Li’kZ js[kkvksa ds {kSfrt ls >qdko   rFkk   gSA ;fn nksuksa fljs 

dSVujh ds 'kh"kZ ds ,d gh vksj gks] rks fl) dhft, fd ,d fljs dh nwljs fljs ls Å¡pkbZ gS% 

 
   

 
 

(   )

   
 
 

(   )
 

 

(b) A uniform measuring chain of length   is tightly stretched over a river, the middle point 

just touching the surface of the water, while each of the extremities has an elevation   

above the surface. Show that the difference between the length of the measuring chain and 

the breadth of the river is nearly 
 

 

  

 
 .                            

  yEckbZ dh ,d leku tathj ,d unh ds fdukjksa ij   Å¡pkbZ ds [kEHkksa ij [khap dj bl izdkj cka/kk gqvk gS fd blds 

e/; Hkkx dk fupyk fcUnq unh ds ty Lrj dks Bhd Li’kZ djrk gSA iznf’kZr dhft, fd tathj dh yEckbZ rFkk unh dh 

pkSM+kbZ dk varj yxHkx 
 

 

  

 
 gSA  

Q.2. (a) Five weightless rods of equal lengths are jointed together so as to form a rhombus ABCD with  

one diagonal BD. If a weight W be attached to C and the system is suspended from A, show that 

there is a thrust in BD equal to  √ ⁄ .                           

leku yEckbZ ds ik¡p Hkkjghu NM+ ijLij tksM+s x, gSa rkfd ,d fod.kZ    lfgr leprqHkZqt      cusA ;fn    

ij ,d Hkkj   ck¡/k fn;k tk, vkSj fudkj dks   ls yVdk;k tk,] rks fl) dhft, fd    esa iz.kksn  √ ⁄  ds rqY; 

gSA 

 

(b) A uniform ladder of length   and weight  , rests with its foot on the rough ground, and its  

\upper end against a smooth wall, incination to the vertical being  , A force P is applied  

horizontally to the ladder at a point distance C from the foot so as to make the foot approach 

the wall. Prove that P must exceed 
  

   
(  

 

 
    ), where   is the force of friction between  

plane and ladder.                                          

,d lekax lh<+h dh yEckbZ   rFkk Hkkj   gSA lh<+h dk ,d fljk :{k {kSfrt lery ij gS vkSj nwljk ,d fpduh 

nhokj ds lgkjs fLFkr gSA lh<+h m/okZ/kj ls   dks.k cukrh gSA lh<+h dh tM+ ls   nwjh ij ,d {kSfrt cy   yxkdj 

lh<+h dks nhokj dh vksj [khapk tkrk gSA fl) dhft, fd   dk eku 
  

   
(  

 

 
    ) ls vf/kd gksuk pkfg,] tgk¡ 

lery vkSj lh<+h ds chp ?k"kZ .k xq.kkad   gSA 
 

 

Q.3. (a) A sphere of given weight W, rests between two smooth planes, one vertical and other inclined at  

UNIT-I

UNIT-II



 
 

    an  Angle   to the vertical. Find the reactions of the planes on the sphere.            

  Hkkj dk ,d xksyk nks fpdus leryksa ds chp esa j[kk gqvk gSA ,d lery Å/okZ/kj esa gS vkSj nwljk   dks.k cukrk 

gSA xksys ij leryksa dh izfrfØ;k,¡ Kkr dhft,A 

 

 

(b) Prove that a system of coplanar forces acting upon a rigid body will be in equilibrium, if 

the algebraic sum of the moments of forces about each of three non-collinear points in 

their plane is zero.                                              
fl) dhft, fd fdlh n`<+ fi.M ij fØ;k’khy ,d leryh; cy fudk; lkE;koLFkk esa gksxk] ;fn muds lery 

    esa fLFkr rhu vlejs[kh; fcUnqvksa ds izR;sd ds lkis{k cyksa dk vk?kw.kksa dk chth; ;ksx 'kwU; gksA 
 

Q.4. (a) A particle is projected so as to have a range R on the horizontal plane through the point of 

projection. If   and   are the possible angles of projection and    and    the corresponding times of flights 

show that                                         

  
    

 

  
    

  
   (   )

   (   )
 

,d d.k bl izdkj ls Qsadk tkrk gS fd iz{ksi fcUnq ls xqtjus okys {kSfrt lery ij ijkl   gSA ;fn   rFkk 

   lEHko iz{ksi dks.k gks rFkk    o    laxr mM~M;u dky gks] rks fl) djks fd 

  
    

 

  
    

  
   (   )

   (   )
 

 

(b) Shots are fired simultaneously from the top and bottom of a vertical cliff with elevations   and   

respectively, strike an object simultaneously at the same point. Show that, if ‘a’ is horizontal distance of the 

object from the cliff, the height of the cliff is  (         ).          

,d Å/okZ/kj ehukj dh pksVh o ikn ls nks xksfy;k¡ Øe’k%   o   dks.k ij ,d lkFk nkxh tkrh gS fd os ,d lkFk fdlh oLrq dks 

,d gh fcUnq ij Vdjkrh gSA ;fn oLrq dh ehukj ls {kSfrt nwjh   gks] rks fl) djks fd ehukj dh Å¡pkbZ  (         ) 
gksxhA 

   

Q.5. (a) A particle describes the following curves under a force P to the pole find the law force 

  (  ⁄ )                                        

    /kqzo fcUnq dh vksj cy   ds v/khu ,d d.k (  ⁄ )                ;k        fufeZr djrk gS rks  

    cy dk fu;e Kkr dhft,A 

(b) Prove analytically that when the central acceleration varies as some integral power of the      

     distance, there are at the most two aspidal distance.               
  fo’ysf"kd fof/k ls fl) djks fd tc dsUnzh; Roj.k nwjh dh dksbZ iw.kkZadh; ?kkr ds lekuqikrh gks rc vf/kdre 

           nks LrfC/kdk nwfj;k¡ gksrh gSA 

 

   

Q.6. (a) A particle describes an ellipse under a force   (        )  towards the focus; if it was projected 

with velocity V from a point distance r from the centre of force, show that its periodic time is  

  

√ 
[
 

 
 

  

 
]
  

 ⁄

               

,d d.k ,d cy] tks fd  @¼nwjh½
2
 gS vkSj ukfHk dh vksj gS] ds v/khu ,d nh?kZòr dk fuekZ.k djrk gSA ;fn bls ,d fcUnq ls] 

ftldh nwjh cy dsUnz ls   gS]   osx ls izf{kIr fd;k x;k gks] rks fl) dhft, fd bldk vkorZdky gksxk% 

  

√ 
[
 

 
 

  

 
]
  

 ⁄
   

 

(b) A planet describes an ellipse about the sun as focus. Prove that its velocity at the end of the minor axis is 

geometric  mean between its velocities at the ends of any diameter.       
,d xzg ukfHkdk esa fLFkr lw;Z ds izfr ,d nh?kZo`r cukrk gSA fl) djks fd y?kq v{k ds ,d fljs ij bldk osx fdlh Hkh O;kl ds 

fljksa ij ds osx dk T;kferh; ek/; gksxkA 

UNIT-III



 
 

 

Q.7. (a) Find loss of kinetic energy by direct impact of two smooth elastic spheres.                             
   nks fpdus izR;kLFk xksyksa ds lh/ks la?kV~V ls xfrt ÅtkZ dk âkl Kkr dhft,A 

(b) A ball A of mass   impinges directly on another ball B of mass    which is at rest. After the impact, B 

impinges directly on the third ball C of mass    which is also at rest. If the velocity of the ball A before be 

u and the velocity imparted to C be   and if e be the coefficient of restitution, show that: 

(     )(     )      (   )                   

  lagfr dh ,d xsan  ]    lagfr dh nwljh xsan   ls lh/kh Vdjkrh gS tks fojkekoLFkk esa gSA la?kV~V ds i'pkr~ xsan   ,d 

   lagfr dh rhljh xsan   ls lh/kh Vdjkrh gS tks fd fojkekoLFkk esa gSA ;fn xsan   dk la?kV~V ls iwoZ osx   rFkk xsan   dk 

la?kV~V ds i'pkr ̀osx   gks rFkk   izR;kLFkrk xq.kkad gks] rks fl) dhft, fd  

(     )(     )      (   )   

 

Q.8. (a) A ball impinges on another ball of equal mass at rest. If both balls are smooth and perfectly elastic, 

then prove that they move at right angles after impact. What will  happen in case of direct impact? 

                                            
,d xksyk cjkcj lagfr okys ,d vU; fLFkj xksys ds fr;Zd VDdj ekjrk gSA ;fn nksuksa xksys fpdus rFkk iw.kZ izR;kLFk gks] 

rks fl) djks fd VDdj ds i'pkr~ os ,d nwljs ds ledks.k fn’kkvksa esa pysaxsA crkvksa lh/kh VDdj dh voLFkk esa D;k 

gksxkA 

(b) A ball moving with a velocity 8 ft, per second impinges at an angle of     on a smooth plane, find the 

velocity and direction of motion after impact, the coefficient of restitution being  
 

 
.            

    dk dks.k cukrs gq,] 8 QhV izfr lSd.M ds osx ls ,d xsan fdlh fpdus {kSfrt ry ls Vdjkrh gSA ;fn izR;kLFkrk xq.kkad 
 

 
 

gks] rks la?kV~V ds i'pkr~ bldk osx rFkk xfr dh fn’kk Kkr djksA 
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B.Sc. (Hons.) Sixth Semester 
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MATHEMATICS 

FOURTH PAPER  

Statistics-II 
 

Q.1. (a)  Give the axiomatic definition of probability. With the help of axioms of probability, prove  

        that if A is an empty set in a finite sample space is S, then  ( )   .            
 izkf;drk dh vfHkxg̀hrh; ifjHkk"kk nhft,A izkf;drk vfHkxg̀hr dh lgk;rk ls fl) dhft, fd ;fn ifjfer  

 lef"V   esa   ,d fjDr leqPp; gS rc  ( )    
 

(b) State and prove Baye's Theorem.                             

     cst izes; dks O;Dr ,oa fl) dhft,A 

Q.2. (a) Explain the following:   Random experiment, simple and compound events, mutually exclusive 

events, independent events, odds.                  

fuEu dh O;k[;k dhft,%  ;kǹfPNd vfHkdYiuk] ljy ,oa la;qDr ?kVuk,sa] ijLij viothZ ?kVuk,sa] Lora= ?kVuk,sa] la;ksxkuqikrA 
 

(b) Three groups of children contain respectively 3 girls and 1 boy, 2 girls and 2 boys, 1 girl and 3 boys. One 

child is selected at random from each group. Find the probability that the selected children contain 1 girl and 

2 boys.               
cPpksa ds rhu lewgksa esa Øe'k% 3 yM+fd;k¡ 1 yM+dk] 2 yMfd;k¡ o 2 yM+ds] 1 yM+dh o 3 yM+dsa gSaA izR;sd lewg esa ls ;kn`fPnd :i 

ls ,d cPps dk p;u fd;k x;kA pqus x;s cPpksa esa 1 yM+dh ,oa 2 yM+ds gksus dh izkf;drk Kkr dhft,A   
              
Q.3. (a) Define probability density function and distribution function of one dimensional random variable  

and prove that :                 
izkf;drk ?kuRo Qyu rFkk caVu Qyu dks ifjHkkf"kr dhft, rFkk ,dy ;knf̀PNd pj ds caVu ds fy, fl) dhft,% 

       ( )                                                    
  

(b) Define mathematical expectation of a random variable. If X and Y are two independent random 

variables then prove that:                           

,d ;knf̀PNd pj dh xf.krh; izR;k'kk dks ifjHkkf"kr dhft,A ;fn   vkSj   nks Lora= pj gSa rks fl) dhft,% 

  (  )   ( )   ( ) 

Q.4. (a) Define moment generating function and give its limitations. Prove that the moment generating 

function of the sum of a number of independent random variables is equal to the product of their respective 

moment generating functions.                        

vk?kw.kZ tud Qyu dks ifjHkkf"kr dhft, ,oa bldh ladh.kZrk,sa crkb;sA fl) dhft, fd Lora= pjksa ds ;ksx dk vk?kw.kZ tud Qyu 

muds vyx&vyx vkk?kw.kZ tud Qyuksa ds xq.ku ds cjkcj gksrk gSA 
 

(b) Two unbiased dice are thrown. If X is the sum of numbers shown up, prove that:        

nks vufeur ik'ks Qsads x;sA ;fn   muds Åij vkus okyh la[;kvksa ds ;ksx dks iznf'kZr djsa rks fl) dhft,% 

  (|   |   )  
  

  
 

compare this with the actual probability. 
bldh okLrfod izkf;drk ls rqyuk dhft,A 

   

Q.5. (a) Obtain the moment generating function of binomial distribution. If X and Y are binomial variates 

then prove that X+Y is not a binomial variate. Under which condition X+Y be a binomial variate? 
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f}in caVu dk vk?kw.kZtud Qyu Kkr dhft,A ;fn   ,oa   nks f}in pj gSa rks fl) dhft, fd      ,d f}in pj ugha gSA 

fdu ifjfLFkfr;ksa esa     f}in pj gksxk\          

 
 

(b) Prove that Poisson distribution is a limiting case of binomial distribution.         
fl) dhft;s fd Ioklksa caVu f}in caVu dk lhekUr caVu gSA      

Q.6. (a) Define Rectangular Distribution and find its mean deviation about mean.             
vk;rh; caVu dks ifjHkkf"kr dhft, ,oa bldk ek/; ls ek/; fopyu Kkr dhft,A 

 

(b) If   is a normal variate with mean 12 and standard deviation 4, then find out the probability of the 

following:                         
;fn   ,d izlkekU; pj gS ftldk ek/; 12 rFkk izeki fopyu 4 gks rks fuEu izkf;drk Kkr dhft,%  

(i)       (ii)         

(iii)         (iv)   find Kkr dhft,    when ;fn  (    )                                                                          
 

Q.7. (a) Given the following bivariate probability distribution. Obtain (i) Marginal distribution of X and Y  

(ii) The conditional distribution of X given Y=2                                  
fuEu f}pj izkf;drk caVu fn;k x;k gS% 

Kkr dhft, (i)   ,oa   ds mikar caVu (ii) ;fn     fn;k gqvk gS rks   dk lizfrcaf/kr caVu   
 

             X 

Y                
-1 0 1 

0  
  ⁄   

  ⁄   
  ⁄  

1  
  ⁄   

  ⁄   
  ⁄  

2  
  ⁄   

  ⁄   
  ⁄  

 

(b) The random variables X and Y have the joint density function:           

nks nSfod pjksa   vkSj   dk la;qDr ?kuRo Qyu 

 

        (   )                       

                                  otherwise  vU;Fkk 

Find Kkr dhft, : 

(i)  (  
 

 
   

 

 
)  

(ii) The marginal distributions of X and Y 

  vkSj   dk lhekUr caVu 

(iii) Are X and Y independent? Give reason for your answer. 

D;k   ,oa   Lora= pj gSa\ vius mÙkj esa dkj.k crkb;sA          
 

Q.8. (a)  Explain Central Limit Theorem and give its applications.        
dsUnzh; lhekUr izes; dks le>kb;s vkSj blds mi;ksx nhft,A 

 

(b) The joint p.d.f. of two random variables X and Y is given by:          

nks ;kn`fPNd pjksa   ,oa   dk la;qDr ?kuRo Qyu fn;k x;k gS% 

 (   )  
 (     )

 (   ) (   ) 
                     

     
     

  

 Find the marginal distributions of X and Y and the conditional distribution of Y for X  . 

  ,oa   dk lhekar caVu Kkr dhft, rFkk     ds fy,   dk lizfrcfU/kr caVu Hkh Kkr dhft,A 
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