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1126 

I YEAR ARTS EXAMINATION, 2018 

MATHEMATICS    
Paper-I 

ALGEBRA 

Time: Three Hours 

Maximum Marks: 70 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 30] 

Answer five questions (250 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v    
Q.1 Answer the following- 

 fuEu ds mŸkj nhft,& 
UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I     

 (i) Define unitary of a square matrix.  

  fdlh oxZ eSfVªDl dh ,sfdd eSfVªDl dks ifjHkkf"kr dhft,A 
 (ii) Define Nullity of a matrix. 

  fdlh eSfVªDl dh 'kwU;rk dks ifjHkkf"kr dhft,A 
UNIT –II@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – II 

 (iii) Define Reciprocal equation. 

 O;`RØe lehdj.k dks ifjHkkf"kr dhft,A 
 (iv) Form an equation of the lowest degree with rational coefficients having 

 3i1+  and 3i1−  as two of its roots. 

  Ikfjes; xq.kkad lfgr rFkk U;wUre ?kkr esa lehdj.k cukb;s ftlds ewy 3i1+  rFkk 
 3i1−  gSA  

UNIT –III@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – III 
 (v) Write definition of order of an element of a group. 

  lewg esa fdlh vo;o dh dksfV dh ifjHkk"kk fyf[k;sA 
 (vi) Define cyclic group. 

  pØh; lewg dh ifjHkk"kk nhft,A 
UNIT –IV@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – IV 

 (vii) Define cosets. 

  lgleqPp; dks ifjHkkf"kr dhft,A 
 (viii) Write definition of index of a subgroup. 

  milewg ds lwpdkad dh ifjHkk"kk fyf[k;sA 
UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

 (ix) Write definition of kernal of homorphism.  

  Lkekdkfjrk dh vf"V dh ifjHkk"kk fyf[k,A 
 (x) State Cayle’s theorem. 

  dsyh ds izes; dk izkdFku fyf[k,A  

PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    
UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I     

Q.2 If   

















=

123

012

001

A , then prove that -   

 0IA3A3A 3
23 =−+− . 
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 ;fn 
















=

123

012

001

A ] rks fl) dhft,&  

 0IA3A3A 3
23 =−+−  

Q.3 Reduce the following matrix in the normal form and find its Rank - 

 fuEu eSfVªDl dks vfHkyEc :Ik esa lekfgr dj bldh dksfV Kkr dhft,& 

 
















1431

31293

3431

 

UNIT –II@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – II 
Q.4 Solve the equation 048x16x3x 23 =+−− , the sum of two of its roots being equal 

to zero. 

;fn lehdj.k 048x16x3x 23 =+−− ] ds nks ewyksa dk ;ksx 'kwU; gS] rks lehdj.k gy 
dhft,A 

Q.5 Solve the equation 0126x15x3 =−−  , by Cardon’s method.  

 fuEu lehdj.k dks dkMZu fof/k ls gy dhft,&  
 0126x15x3 =−−  

UNIT –III@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – III 
Q.6 Prove that every infinite cyclic group has two and only two generators.  

 fl) dhft;s fd izR;sd vifjfer pØh; lewg ds nks vkSj dsoy nks gh tud gksrs gSaA 

Q.7 If  ( )4  8  5  3  6  2  7  1σ = ,  







=

1  6  7  8  3  4  5  2

8  7  6  5  4  3  2  1
ρ   then prove that - 

 ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )( )4ρ    8ρ    5ρ    3ρ    6ρ    2ρ    7ρ    1ρρ  ρ
1

σ =−
 

 ;fn  ( )4  8  5  3  6  2  7  1σ = ]   







=

1  6  7  8  3  4  5  2

8  7  6  5  4  3  2  1
ρ   Rkks fl) dhft, fd &   

 ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )( )4ρ    8ρ    5ρ    3ρ    6ρ    2ρ    7ρ    1ρρ  ρ
1

σ =−  

UNIT –IV@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – IV 
Q.8 A subgroup N of a group G is normal subgroup Iff – 

  NgNg 1 =−
,  ≤ g � G  

 lewg  G dk ,d milewg N ,d fof’k"V milewg gksxk ;fn vkSj dsoy ;fn & 

 NgNg 1 =− ]  ≤g � G 
Q.9 Find all the cosets of 3z in the additive group (Z, +) of integers. 

 Lkewg (Z, +) esa 3Z ds lHkh lgleqPp; Kkr dhft,A 



[1126]          Page 4 of 4                                                    

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 
Q.10 If f is a homomorphism from a group G to G′ and e and e′ be their respective 

indentities, than show that  - 

 (a) f (e) = e′ 

 (b) f (a
-1

) = [f(a)]
-1

,   ≤ a � G 

 ;fn f lewg G ls G′ ij ,d lekdkfjrk gks rFkk e vkSj e′ Øe’k% G vkSj G′ esa rRled 
gksa] rks iznf’kZr dhft, fd &  

 (a) f (e) = e′ 

 (b) f (a
-1

) = [f(a)]
-1

,   ≤ a � G 

Q.11 If  f  is a homomorphism of a group G to a group G′ with kernel K then K is a 

subgroup of G. 

 ;fn f lewg G esa G′ ij ,d lekdkfjrk gks rks f dk vf"V lewg G′ dk milewg gksrk gSA 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 
UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I     

Q.12 Apply matrix theory to solve the following system of equation- 

 eSfVªDl fl)kUr dk iz;ksx dj fuEu lehdj.k fudk; dks gy dhft,& 
  9zyx =++  
 527z5y2x =++  
 0zyx2 =−+   

UNIT –II@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – II 
Q.13 Solve by Ferrari method -  

QSjkjh fo/kh ls gy dhft,& 

01524x 4x4xx 234 =−−−−  
UNIT –III@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.14 The union of two sub group of a group G is subgroup iff one is contained in other. 

 fdlh lewg G ds nks milewgksa dk la?k ,d milewg gksxk ;fn vkSj dsoy ;fn ,d nwljs 
esa varfo"B gksA 

UNIT –IV@@@@    bdkbZ bdkbZ bdkbZ bdkbZ – IV 
Q.15 Prove that the kernel of a homomorphism f of a group G to a group G′ is normal 

subgroup of G. 

 fl) dhft, fd fdlh lewg G ls G′ ij ifjHkkf"kr fdlh lekdkfjrk f dh vf"V] G dk 
,d izlkekU; milewg gSA  

UNIT –V@ @ @ @ bbbbdkbZ dkbZ dkbZ dkbZ – V 
Q.16 Every finite group is isomorphic to some permutation group. 

 izR;sd ifjfer lewg fdlh Øep; lewg ds rqY;dkfjd gksrk gSA 
----------------------------------------- 


