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Lukrd foKku dk;ZØe ¼chLukrd foKku dk;ZØe ¼chLukrd foKku dk;ZØe ¼chLukrd foKku dk;ZØe ¼ch----,l,l,l,l----lhlhlhlh----½½½½    
Bachelor of Science Programme (B.Sc.)  

 

fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr    fo"k;fo"k;fo"k;fo"k;               %%%%    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e---- 
Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd %  dkslZ 'kh"kZd %  dkslZ 'kh"kZd %  dkslZ 'kh"kZd %   dkslZ dksMdkslZ dksMdkslZ dksMdkslZ dksM         %    %    %    %    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&01&01&01&01    
Subject Title  : Calculus Course Code :  UGMM-01 

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA inh?kZ mRRkjh; iz'uA inh?kZ mRRkjh; iz'uA inh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAzR;sd iz'u ds fy, 6 vad gSaAzR;sd iz'u ds fy, 6 vad gSaAzR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Differentiate f(x) = Sin [Sin (Sin x)] with respect to Cos x. 6 

2-  Integrate x3 / (x + 1)4 (x + 2) (x – 1).   6   

3.   Evaluate     6 
   

    [k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4-  Differentiate f(x) = x tan x with respect to x.   3 

5.  Differentiate f(x) =                 with respect to x.   3  

6- Integrate Sin7 x.    3 

7. Integrate       3 
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Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd %  dkslZ 'kh"kZd %  dkslZ 'kh"kZd %  dkslZ 'kh"kZd %   dkslZ dksMdkslZ dksMdkslZ dksMdkslZ dksM         %    %    %    %    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&02&02&02&02    
Subject Title  : Linear Algebra Course Code :  UGMM-02 

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Show that Every field is a vector space over itself.    6 

  fn[kkb;s fd gj QhYM ,d osDVj Lis'k gksrk gSA    

2-  Show that every finite dimensional inner product space V has an 

orthonormal basis.    6 

  fn[kkb;s fd gj fuf'pr foHkk okys buj izksMDV Lis'k V ds fy, ,d vFkksZukWeZy csfll 

gksrk gSA   

3.  Prove that : fl) djsa &   6 

   

 

 

[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
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Note:  Short answer questions. All questions are compulsory.  

4- Transform { (1, 1, 1), (0, 1, 1), (0, 0, 1)}  into orthonormal basis of ℜ3. 3 

 { (1, 1, 1), (0, 1, 1), (0, 0, 1)}  dks ℜ3.ds vFkksZukWeZy csfll esa cnysa   

5- Show that the eigen values of the matrix  3 

     

 

 

6-  Find the solution of x, y, z by using Cramer's rule.   3 

                 x + y + z = 11 

   2x – 6y – z = 0 

   3x + 4y + 2z = 0 

7.  Show that { (1, 0, 0), (0, 1, 0), (1, 1, 1), (-1, 1, -1)} is linearly dependent set of 

ℜ3.           3 
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dkslZ 'kh"kZd %  dkslZ 'kh"kZd %  dkslZ 'kh"kZd %  dkslZ 'kh"kZd %   dkslZ dksMdkslZ dksMdkslZ dksMdkslZ dksM         %    %    %    %    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&03&03&03&03    
Subject Title  : Mathematical Methods Course Code :  UGMM-03/ 

                                                                                                                           UGCHE-11 

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAaAaAaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Define correlation and its measure (Coefficients)    

  lglEcU/k crk;sa o blds xq.kkWad dks izfrikfnr djssaA   6   

2-  Define measures of Central tendency and its applications, merits demerits 

also.    6    

  lHkh dsUnzh; izd`fr dh ekiksa dks crk;saA rFkk blds iz;ksx] xq.k] nks"kksa dks crk;saA    

3.  Let a, b, c, d be four +ve real numbers show that,   

 ekuk fd a, b, c, d pkj /kukRed la[;k;sa gSaA fn[kk;sa fd   

   
  

[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  
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 Write short notes on :  laf{kIr esa fy[ksaA           

4. If  ;fn    np = 12 and npq = 8 . Then find the value of n = ?  p = ?, q = ?       

 Kkr djsa  n = ? ,  p = ?,  q = ?   3  

5- If  X ~ N (10, 6) then find the value of its all moments.  3 

6. Calculate  Kkr djsaA   3 

       

7- Calculate  Kkr djsa &   3 
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   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAaAaAaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1 -a) Expand Cos10 θ - Sin10 θ in terms of Cosines  by De-Moivre's theorem. 

   b) Solve the equation (Z2 – 2)2  = (1 + i)2  

 a) Cos10 θ - Sin10 θ dks dksfVT;k ds inksa esa foLrkj djsaA  

  b) lehdj.k (Z2 – 2)2  = (1 + i)2 dks gy djsaA   

2- a)                                               dks fl) djsaA tgkWa n dksbZ /ku iw.kkZad la[;k gSA  

 b) Solve the equation by Cramer's rule:      

  Øsej fof/k ls gy djsaA  

   2x – y + 2z = 2 

   x + 10 y – 3z = 5 

   -x + y + z = - 3.    

3.         Solve the equations.  

  lehdj.k dks gy djsaA   
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 a) x3 – 6x – 4 = 0 

 b) x4 – 10 x3 + 26 x2 – 10 x + 1 = 0    

 
[k.M& c[k.M& c[k.M& c[k.M& c    

Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- Find the smallest positive integer so that     

5- What is the locus of points Z represents by  

  | Z – 5 – 6i | = 4 

  fuEu lehdj.k ls Z fcUnqvksa ls fufeZr fcUnqiFk Kkr djsa A | Z – 5 – 6i | = 4 

6- If x, y, z are three positive quantities, then show that  

   

   ;fn x, y, z  dksbZ rhu /kukRed la[;k;sa gksa] rks fl) dhft,   

7- Prove that A∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C) fl) djsaA  

8. If α, β be the roots of the equation ax2 + bx + c  = 0 then find the value of  

   

  ;fn α, β lehdj.k  ax2 + bx + c = 0  ds ewy gSa rks           dk eku Kkr djsaA   

9. Evaluate :     2 

 Kkr djsa &  
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Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd % oS'ysf"kd T;kfefr  dkslZ 'kh"kZd % oS'ysf"kd T;kfefr  dkslZ 'kh"kZd % oS'ysf"kd T;kfefr  dkslZ 'kh"kZd % oS'ysf"kd T;kfefr   dkslZ dksM %     dkslZ dksM %     dkslZ dksM %     dkslZ dksM %      ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&0&0&0&05555    
Subject Title  : Analytical Geometry Course Code :  UGMM-05  

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each question carries 6 marks. 

1-  Find the shortest distance between the lines -  

  nks js[kkvksa ds chp dh fuEure nwjh Kkr djsaA rFkk bldk lehdj.k Hkh Kkr djsaA  

                       and                                   

  also find the equations of the line of shortest distance.  6 

2-  Find the centre and radius of the circle through the points.  

  fuEu fcUnqvksa ls xqtjus okys o`Rr dk dsUnz rFkk f=T;k Kkr djsaA  

   (-1, 0, 0), (0, 2, 0) and (0, 0, 3).   6     

3.  Find the equation of the cone whose vertex is (1, 2, 3) and guiding curve 

the circle   x2 + y2 + z2 = 4,  x + y + z = 1.    6 

  (1, 2, 3) vertex okys 'kadq dk lehdj.k crk;sa rFkk guiding curve the circle   x2 + 

y2 + z2 = 4,  x + y + z = 1. 
 

[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRy?kq mRy?kq mRy?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA rjh; iz'u A lHkh iz'u vfuok;Z gSaA rjh; iz'u A lHkh iz'u vfuok;Z gSaA rjh; iz'u A lHkh iz'u vfuok;Z gSaA  
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Note:  Short answer questions. All questions are compulsory.  

4- Find the distance of the point (1, 2, 3) from the straight line which goes 

through the points (-1, 2, 5), and (2, 3, 4).   3 

 (-1, 2, 5) rFkk (2, 3, 4) fcUnqvksa ls xqtjus okys straight js[kk dh (1, 2, 3) fcUnq ls 

nwjh Kkr djsaA  

5- Find the equation of the plane passing through the line of intersection of 

the planes  x+y+z = 6, and 2x + 3y + 4z + 5 = 0, and  perpendicular to the 

plane 4x + 5y- 3z = 8.    3 

 x+y+z = 6 rFkk 2x + 3y + 4z + 5 = 0 planes ds line of intersection ls xqtjus okys      
plane dk equation crk;sA  

6- Show that the plane 2x – 2y + z + 12 = 0 touches the sphere 

  x2 + y2 + z2 – 2x – 4y + 2z – 3 = 0,  

  and find the point of contact.    3  

  2x – 2y + z + 12 = 0 plane x2 + y2 + z2 – 2x – 4y + 2z – 3 = 0 sphere dks   

touches djrk gS fn[kk;saA rFkk bldk point of contact crk;saA  

7- Show that the lines drawn through the point  (α, β, γ)whose direction 

numbers satisfy the relation al2 + bm2 + cn2 = 0,  generate the cone  

  a(x-α)2 + b (y-β)2 + c (z-γ)2 = 0.   3 
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Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd %dkslZ 'kh"kZd %dkslZ 'kh"kZd %dkslZ 'kh"kZd % dkslZ dksM %     dkslZ dksM %     dkslZ dksM %     dkslZ dksM %      ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&06&06&06&06    
Subject Title  : Abstract Algebra Course Code :  UGMM-06  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each question carries 6 marks. 

1-  Show that a finite group of order n is isomorphic to the additive group of 

residue classes modulo n.   6 

  fn[kk;sa fd n order dk finite group isomorphic gksrk gS additive group of 

residue classes modulo n dsA  
2-  Show that any factor group of a group G is a homomorphic image of the 

group.     6 

  fn[kk;sa fd group G dk dksbZ factor of group ,d homomorphic image gksrk gS    
group dkA     

3.  Show that the field of rational numbers is a prime field.  6 

  fn[kk;sa fd rational numbers dh field prime field gSA  
 

[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iy?kq mRrjh; iz'u A lHkh iy?kq mRrjh; iz'u A lHkh iy?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA z'u vfuok;Z gSaA z'u vfuok;Z gSaA z'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- Give an example of an infinite ring which is not an integral domain. 3 

  ,d infinite ring tks fd ,d integral domain ugha gS dk mnkgj.k nsaA  

5- Show that a sub group of a cyclic group is cyclic but converse is not true. 3 



 

 

 

  fn[kk;sa fd cyclic group dk sub group Hkh cyclic gksrk gS fdUrq converse lR; 
ugha gSA     

6- Show that every subgroup of index 2 is a normal subgroup.   3 

  fn[kk;sa fd izR;sd index 2 dk subgroup ,d normal subgroup gSA  

7- If the order of a group G is n. Let a ≠ e ∈ G. If p is Co-prime to n then show 

that order of (ap) is n.    3 

  ;fn group G dk order n gS A rks a ≠ e ∈ G, ;fn p; n dk Co-prime gS rks fl) 
djsa (ap) dk order n gSA  
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fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr    fo"k;fo"k;fo"k;fo"k;               %%%%    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e---- 
Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd % mUur dyu dkslZ 'kh"kZd % mUur dyu dkslZ 'kh"kZd % mUur dyu dkslZ 'kh"kZd % mUur dyu  dkslZ dksM %     dkslZ dksM %     dkslZ dksM %     dkslZ dksM %      ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&07&07&07&07    
Subject Title  : Advanced Calculus Course Code :  UGMM-07  

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'nh?kZ mRRkjh; iz'nh?kZ mRRkjh; iz'nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAuA izR;sd iz'u ds fy, 6 vad gSaAuA izR;sd iz'u ds fy, 6 vad gSaAuA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1- a) Evaluate : 

  Kkr djsa &    

 b) Evaluate : 

  Kkr djsa &    

 c) Evaluate : 

  Kkr djsa &   

2- a) Show that :  

  fn[kkb;s&         

 b) Evaluate:      

  Kkr djsa &     

 c) Let f :  R2 → R be defined by f(x,y) =  
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  then show that fx (0,0) and fy (0,0) does not exist.  

3. a) Varify that                        if   f(x,y) = x3y + ex y2  

 b) Kkr djsa Verify Euler's relation for   

                      ds fy, Euler ds lEcU/k dks lR;kfir djsaA    
 

[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- Compute  

 Kkr djsa &   
    

5.  Compute 

  Kkr djsa &     

6- Evaluate                                    

  Kkr djsa &                    

7- Find    

  x = et + t,      y = e-t – t. 

8.  Show that y = |loge x| is continuous at x = 2.  

  fn[kkb;s fd y = |loge x|, x = 2 ij lrr gSA  

9-  Show that     

  fn[kkb;s %                 dk vfLrRo ugha gSA  

    

 

UGMM-07 

xy

f

yx

f

∂∂

∂
=

∂∂

∂ 22









= −

x

y
U

1
tan









= −

x

y
U

1
tan

∫ ∫ ∫− ++
2

0

3/1

0

0

1

2
)32( dxdzdyzyx

∫ ∫−
2

1

4

3

2
)3( dxdyyx

765

6534
lim

4

23

++

+++
∞→ xx

xxx

x

where
y

x
zif

dt

dz

23

32

−

+
=

existsnotdoes
yx

x

yx +→ 2

2

)0,0(),(
lim

yx

x

yx +→ 2

2

)0,0(),(
lim



 

 

 

mRrj izns'k jktf"kZ V.Mu eqDr fo'ofo|ky;] bykgkcknmRrj izns'k jktf"kZ V.Mu eqDr fo'ofo|ky;] bykgkcknmRrj izns'k jktf"kZ V.Mu eqDr fo'ofo|ky;] bykgkcknmRrj izns'k jktf"kZ V.Mu eqDr fo'ofo|ky;] bykgkckn    
 vf/kU;klvf/kU;klvf/kU;klvf/kU;kl  (Assignment)                2011-2012 

Lukrd foKku dk;ZØe ¼chLukrd foKku dk;ZØe ¼chLukrd foKku dk;ZØe ¼chLukrd foKku dk;ZØe ¼ch----,l,l,l,l----lhlhlhlh----½½½½    
Bachelor of Science Programme (B.Sc.)  

 

fo"k; dksM% xfo"k; dksM% xfo"k; dksM% xfo"k; dksM% xf.kr  f.kr  f.kr  f.kr    fo"k;fo"k;fo"k;fo"k;               %%%%    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e---- 
Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd % vody lehdj.k dkslZ 'kh"kZd % vody lehdj.k dkslZ 'kh"kZd % vody lehdj.k dkslZ 'kh"kZd % vody lehdj.k  dkslZ dksM %     dkslZ dksM %     dkslZ dksM %     dkslZ dksM %      ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&08&08&08&08    
Subject Title  : Differential Equations Course Code :  UGMM-08  

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Find general, particular and singular solutions of the equation  

  lehdj.k dk general, particular rFkk singular gy crk;saA 

     6 

2-  Find the general and singular solutions of p3 – 4 xyp + 8 y2 = 0.  6 

  p3 – 4 xyp + 8 y2 = 0 dk general rFkk singular crk;saA        

3.  Using the method of variation of parameters, solve Y11 + a2 y = Sec ax.    6 

  Y11 + a2 y = Sec ax dks parameters ds method of variation ls gy djsaA 
 

[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  
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4- If Y1 (x) and Y2 (x) are any two solutions of the homogeneous linear 

equation Y11 + f(x) Y1 + g (x) Y= 0 on some interval I, then show that their 

linear combination, i.e. Y (x) = C1 Y1 (x) + C2 Y2 (x), where C1, C2  are 

arbitrary constants, is also a solution of the equation on I.  3  

       

5- Form the differential equation of the family of circles touching the X-axis at 

the origin.   3 

  

6- Solve (3y + 2x + 4) dx – (4x + 6y + 5) dy = 0.   3   

  gy djsa & (3y + 2x + 4) dx – (4x + 6y + 5) dy = 0. 

7- Use the transformation x2 = u, y2 = v to find the general solution of the 

equation (px – y) (py +x) = p.    3 

 (px – y) (py +x) = p lehdj.k ds general solution dks Kkr djus ds fy;s         

x2 = u, y2 = v ds transformation dk iz;ksx djsaA  
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fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr    fo"k;fo"k;fo"k;fo"k;               %%%%    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e---- 
Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd % okLrfod fo'ys"k.k  dkslZ 'kh"kZd % okLrfod fo'ys"k.k  dkslZ 'kh"kZd % okLrfod fo'ys"k.k  dkslZ 'kh"kZd % okLrfod fo'ys"k.k   dkslZ dksM %     dkslZ dksM %     dkslZ dksM %     dkslZ dksM %      ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&09&09&09&09    
Subject Title  : Real Analysis Course Code :  UGMM-09  

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?nh?nh?nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAkZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAkZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAkZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Prove that suprevisor of the set                           does not belong to the set. 6 

2-  Show that the  sequence {Sn} , where                                      is bounded and 

emergent and       6 

3.  Evaluate    6 

       

 
 

    [k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4-  State and prove lagrange's mean value theorem.   3 

5. If                                                          then show that the equation  3  
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6-  Discuss the uniform Convergence of the series     3 

    

 7.    If f and g are integrable in [a, b] and  f(x) ≤ g(x) ϒ x E [a,b], then prove that  

      3 
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fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr  fo"k; dksM% xf.kr    fo"k;fo"k;fo"k;fo"k;               %%%%    ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e---- 
Subject Code: Mathematics Subject        :  U.G.M.M. 

dkslZ 'kh"kZd %dkslZ 'kh"kZd %dkslZ 'kh"kZd %dkslZ 'kh"kZd % dkslZ dksM %     dkslZ dksM %     dkslZ dksM %     dkslZ dksM %      ;w;w;w;w----thththth----,e,e,e,e----,e,e,e,e--------&10&10&10&10    
Subject Title  : Numerical Analysis Course Code :  UGMM-10 

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Use Bessel formula to find the sales of year 1968 Given that  6 

  x : 1941           1951        1961       1971        1981       1991       2001 

  year 

  Sale 9                   15           20            27            39           59            90 

  In lac  

   mijksDr vkWadM+ksa ls 1968 esa csly QkewZyk dh enn ls Sale fudkfy;sA   

2.  Show that  fn[kk;sa fd  

      6 

3-  Prepare the divided difference table for the following data. 

   fuEu vkWadM+ksa ds fy;s fMokbMsM fMQjsUl rkfydk dk fuekZ.k djsaA  6                                     

  X :     0       1         2          4           6            

  Y :    1        14      15        5           19         
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[k.M& c[k.M& c[k.M& c[k.M& c    
Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- Describe inverse interpolation.    3   

  inverse interpolation dks crk;saA 

5- Discuss about numerical differences.  3  

  numerical differences dks foosfpr djsaA  

6- Evaluate     

  by any suitable numerical integration formula.  3 

  mfpr U;wesfjdy baVhxzs'ku QkewZyk ls Kkr djsa  

7- Prove that                            for all integrals of n.  

 fl) djsa                n ds lHkh pjksa ds fy,A    3 
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Subject Title  : Probability and Statistics Course Code :  UGMM-11 

  

   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Define mean square deviation. Prove that the mean square deviation is 

minimum about arithmetic mean.   6 

   oxZ ek/; fopyu dh ifjHkk"kk fy[ksaA fl) djsa fd oxZ ek/; fopyu U;wure gksrk gS 

tcfd ;g lekUrj ek/; ls fy;k tk;sA    

2.  For any three events show that rhu ?kVukvksa ds fy, fl) djsa The Three 

events are rhu ?kVuk,a gSa A,B,C. 

  P (A ∪ B ∪ C) = P (A) + P (B) +  P(C) -  P(A ∩ B) – P (B ∩ C) -  P (A ∩ C) 

   + P (A ∩ B ∩ C).  6   

3.  Two random variables X and Y have their joint probability density 

function given by nks ;kfnzfPNd pjksa xrFkk y dk la;qDr izkf;drk ?kuRo dyu gSA 6   

     

  Find out Kkr djsa A  

a)  Marginal pdf of x,  x ds lhekafrd ?kuRo Qyu  
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b)  p ( y < 1 | x < 1/2)  
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Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuy?kq mRrjh; iz'u A lHkh iz'u vfuy?kq mRrjh; iz'u A lHkh iz'u vfuy?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA ok;Z gSaA ok;Z gSaA ok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

 Write short notes on :  

 laf{kIr fooj.k fy[ksaA  

4- Null and alternative hypothesis.    3 

5. Type I and Type II error.    3 

6.  Level of Significance.    3 

7.  Calculate mean and variance from following data.   3    

  lekUrj ek/; o izlj.k Kkr djsaA           

 x.           4          5          6          7             8 

 f.             2         6          8          6              3  
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Subject Code: Mathematics Subject        :  U.G.M.M. 
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   vf/kdre vad % 30 
   Maximum Marks: 30 

Section - A 

[k.M & v[k.M & v[k.M & v[k.M & v    
 vf/kdre vad % 18  
 Max. Marks: 18  

 

uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd nh?kZ mRRkjh; iz'uA izR;sd nh?kZ mRRkjh; iz'uA izR;sd nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAiz'u ds fy, 6 vad gSaAiz'u ds fy, 6 vad gSaAiz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1- a) Show that intersection of any number of Convex sets is a convex set.  

  fn[kk;sa Convex set ds fdlh number dk intersection gksrk gSA  

 b) Solve the linear programming by graphical  method:  

  graphical  method  ls linear programming gy djsaA 

  Max Z = 8x1 + 7x2   

  Subject to  

   3x1  + x2 ≤ 66000 

   x1 + x2 ≤ 45000 

   x1 ≤ 20000 

   x2 ≤ 40000 

   x1 ≥ 0,  x2 ≥ 0.    

2.  Solve the L.P. problem by simplex method:  



 

 

 

  simplex method ls L.P. problem gy djsaA  

  Maximize  z = 3x1 + 5x2 + 4x3  

  Subject to  

   2x1 + 3x2 ≤ 8 

   2x2 + 5x3 ≤ 10 

   3x1 + 2x2 + 4x3 ≤ 15 

   x1 ≥ 0,   x2 ≥ 0,   x3 ≥ 0 

 3.  a) Solve the minimal assignment problem :  

  minimal assignment problem gy djssaA  

  Man                  1          2           3           4 

  Job          I        12         30         21         15 

        II       18         33          9          31 

        III      44         25         24         21 

         IV     23         30         28         14 

 b) Solve the transportation problem.   

  transportation problem gy djsaA 

   

To Supply From 

1 2 3  

1 2 7 4 5 

2 3 3 1 8 

3 5 4 7 7 

4 1 6 2 14 

Demand 7 9 18 34 
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Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq my?kq my?kq my?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA Rrjh; iz'u A lHkh iz'u vfuok;Z gSaA Rrjh; iz'u A lHkh iz'u vfuok;Z gSaA Rrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- Determine the sequence for the five jobs that minimize the elapsed time. .    

 

Job 1 2 3 4 5 

Machine (Ai) 5 1 9 3 10 

Machine (Bi) 2 6 7 8 4 

5- Solve the grame by graphical method whose pay off matrix is  

  

A 

↓ 

 

I 

B 

II 

 

III 

 

IV 

x1 I 1 3 -3 7 

x2 II 2 5 4 -6 

6.  Solve the L.P. problem by graphical method.  

  graphical method ls L.P. problem gy djsaA  

  Min  Z = 3x + 5y  

  Subject to  

   -3x + 4y ≤ 12 

   2x – y ≥  -2 

   2x + 3y ≥ 12 

   x ≤ 4, y ≥ 2        x ≥ 0, y ≥ 0. 

7. The cost of a truck is Rs. 3000/-. The resale value and the running cost are 

given as under. Find the most economical replacement age of the truck. 

  ,d Vªd dk ewY; 3000@& :i;k gS tcfd resale value rFkk running cost uhps 

fn;k gSA Vªd dh most economical replacement age Kkr djsaA 



 

 

 

Year 1 2 3 4 5 6 7 

Running cost  600 700 800 900 1000 1200 1500 

Resale cost 2000 1333 1000 750 500 300 300 
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uksVuksVuksVuksV :  nh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAaAaAaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1- a) Construct the truth table of    

  truth table dh lajpuk djsaA 

 i)  (P ⇒ q) ⇒ [(P∨ (q ∧ r)) ⇔ q ∧(p ∨ r)]   

 ii) (p ∧ (q ∧ r)) ∨~ ((p ∨ q) ∧ ( r ∨ p)).  

 b) Differentiate between  

  varj Kkr djsaA  

 (i)  NAND  Vs   NoR     (ii)   Conditional    Vz biconditional.    

2.  Let (L, ≤ ) be a Lattice, for any a, b, c, ∈ L then show that these inequalities 

holds;   

 i) a ∧ (b ∨ c) ≥ ( a ∧ b) ∨ (a ∧ c)  

 ii) a ∨ (b ∧ c) ≤ (a ∨ b) ∧ (a ∨ c) 

 iii) a ≤ c ⇔ a ∨ (b ∧ c) ≤ (a ∨ b) ∧ c 



 

 

 

3-  a) Define the terms : (i)  Graph   (ii)  Union of two graphs  (iii)  Intersection of 

two graphs.     

  (i)  Graph   (ii)  nks& graphs dk la?k (iii)  nks graphs dk Intersection 

 b) Define Hamiltonian graph and prove that if G is a simple graph with 

number of vertices n ≥ 3. and deg (∨) + deg (w)  ≥ n for every pair of non –

adjacent vertices v and w , then G is Hamiltonian.      

 
[k.M& c[k.M& c[k.M& c[k.M& c    

Section—B 

 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- Define : (i)  Complete graphs   (ii) Regular graphs  (iii) cyclic graphs with 

examples.     

  mnkgj.k lfgr crk;sa (i)  Complete graphs   (ii) Regular graphs  (iii) cyclic 

graphs       

5- Show that the maximum number of edges in a complete bipartite graph of 

n vertices is n2 / 4.      

6- Construct the truth table of  [(p ⇒ q) ∧ (q ⇒ r)] ⇒ (p ⇒ r).  dh truth table 
dk Construct djsaA  

7- Prove that (p ∧ (p ⇒ q)) ⇒ q is a tautology.    

 fl) djsaA  
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uksVuksVuksVuksV :  nnnnh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaAh?kZ mRRkjh; iz'uA izR;sd iz'u ds fy, 6 vad gSaA  
Note:  Long Answer Questions. Each  questions carry 6 marks. 

1-  Explain role of Mathematical modeling in investment with examples.     

  x.krh; ekWMy dh Hkwfedk fuos'k esa mnkgj.k ds lkFk le>k;saA   

2.  Write Law of Kapler's regarding planetary motion. Prove that force acting 

on the planet due to sun is inversely proportional to square of distance 

between them.  

  xzgksa ds xfr lEcfU/kr dSiyj dk fu;e fy[ksaA  fl) dhft;s fd fdlh xzg ij yxus 

okys cy lw;Z ls mldh nwjh ds oxZ ds O;qRØekuqikrh gksrk gSA   

3-       Determine all real critical points of eachof the following systems of 

equations and discuss their type of stability.  

  uhps fn;s x;s lehdj.kksa ds fy, leLr ØkfUrd fcUnq Kkr djsa vkSj muds izdkj o 

LFkkf;Ro dh foospuk djsaA  

       
 1

)()(

−=+=

−=+=

xy
dt

dy
yx

dt

dy

yx
dt

dx
bxyx

dt

dx
a
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 MAXIMUM MARKS : 12 

uksV%uksV%uksV%uksV%    y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA y?kq mRrjh; iz'u A lHkh iz'u vfuok;Z gSaA  
Note:  Short answer questions. All questions are compulsory.  

4- What is Morkowitz Model. Write limitation  of this model.       

  ekjdksmfoV~t ekWMy D;k gS\ bl ekWMy dh lhek;sa D;k gSa\           

5. What you mean by "Single species population Model."    

  ,d tkfr tula[;k ekMy ls vki D;k le>rs gSa\      

6.  What you  mean by exponential growth model of population.  

 tula[;k ds pj ?kkrkadh; o`f) ekWMy ls vki D;k le>rs gSa\    

7. What is Mathematical model for air pollution.   

 ok;q iznw"k.k dk xf.krh; ekWMy D;k gS\     

8. What are the limitations of a Mathematical Modelling.     

 xf.krh; ekWMy dh ifjlhek;sa fy[ksaA   

9. Explain mathematical model corresponding to flow of blood and oxygen 

transfer.      

 [kwu dk cgko rFkk vkDlhtu LFkkukUrj.k dk xf.krh; ekWMy cryk;saA  

 

UGMM-14 
 

 


