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1225 

B.SC. FIRST YEAR EXAMINATION, 2019 

MATHEMATICS 

Paper – I 

ALGEBRA  

Time: Three Hours 

Maximum Marks: 75 
 

         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: 35] 

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 (500 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 500 '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 (i) If A and B are symmetric matrices, then show that (AB+BA) is also symmetric 

matrix.  

  ;fn A rFkk B lefer vkO;wg gkas] rks fl) dhft, (AB+BA) Hkh lefer vkO;wg gSA  

 (ii) Find the rank of matrix - 

 fuEu vkO;wg dh dksfV@tkfr Kkr dhft,& 

  A = �2 1 −10 3 −22 4 −3
 
 (iii) Solve the following equation whose roots are in A.P. - 

  fuEu lehdj.k gy dhft, ftlds ewy l-Js- esa gSa & 

   x4 - 2x3 - 21x2 + 22x – 40 = 0 

 (iv) If α, β, γ are the roots of the equation x3 - px2 + qx – r = 0,  then find the value of 

(α + β) (β + γ) (γ + α). 

 ;fn α, β, γ lehdj.k x3 - px2 + qx – r = 0 ds ewy gkas] rks (α + β) (β + γ) (γ + α)  dk 

eku Kkr dhft,A 

 (v) Define a cyclic group. 

  pØh; lewg dks ifjHkkf"kr dhft,A 

 (vi) If α = �1  2  23  3  1  4 5   5 4�,     � = �1  1  23  3  4  4 5   5 2 �,  then compute the order of  αβ. 

  ;fn α = �1  2  23  3  1  4 5   5 4�,   � = �1  1  23  3  4  4 5   5 2 �,  rc αβ dh dksfV dk ifjdyu 

           dhft,A 

 (vii) Define normal subgroup.  

  izlkekU; mixqzi dks ifjHkkf"kr dhft,A 

 (viii) Find all the cosets of  4z in the group (z, +). 

  xzqi (z, + )  esa 4z ds lHkh lgleqPp;ksa dks Kkr dhft,A 

 (ix) Define isomorphism.  

  rqY;kdkfjrk dks ifjHkkf"kr dhft,A 
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 (x) Show that the mapping f ∶ �C, +�� �R, +�;  f�x + iy� = x, ≤x + iy ∈ C is a 

homomorphism.  

  fn[kkb, fd izfrfp=.k f ∶ �C, +�� �R, +�;  f�x + iy� = x, ≤x + iy ∈ C ,d lekdkfjrk gSA 

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

Q.2 Find the eigen values and the corresponding eigen vectors of the following matrix A- 

 eSfVªDl A ds vfHkyk{kf.kd ewyksa ,oa muds laxr lfn’kksa dks Kkr dhft, & 

  A = � 8 −6 2−6 7 −42 −4 3 
 

Q.3 If A = �−5 1 37 1 −51 1 1 
 ,      B = �1 1 23 2 12 1 3
, then find the product AB and using this, 

solve the following system of equations: 

  x + y + 2z = 1 

  3x + 2y + z = 7 

  2x + y + 3z = 2 

 ;fn A = �−5 1 37 1 −51 1 1 
 ,      B = �1 1 23 2 12 1 3
gksa] rks xq.ku AB Kkr dj blds iz;ksx ls fuEu 

lehdj.k fudk; dks gy dhft,%  
  x + y + 2z = 1 

  3x + 2y + z = 7 

  2x + y + 3z = 2 

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 The roots of the equation   ax3 + 3bx2 + 3cx + d = 0  may be is geometrical progression. 

Then prove that b3d - ac3 = 0.  

 lehdj.k ax3 + 3bx2 + 3cx + d = 0 ds ewy xq.kksÙkj Js.kh esa gS] rc fl) dhft, fd              

b3d - ac3 = 0.  

Q.5 Solve the equation 2x3 – x2 – 22x – 24 = 0 two of the roots being in the ratio 3 : 4. 

 lehdj.k 2x3 – x2 – 22x – 24 = 0  dks gy dhft,] tcfd nks ewyksa dk vuqikr 3 : 4 gSA 
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UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 If G = "�a, b�| a, b ∈ R, a ≠ 0'  and * is the operation defined in G as follows; then show 

that (G, *) is a non – abelian group: 

  (a, b) * (c, d) = (ac, bc + d)  

 ;fn G = "�a, b�| a, b ∈ R, a ≠ 0'  rFkk  *, G esa fuEu izdkj ifjHkkf"kr lafØ;k gks] rks fl) dhft, 

fd (G, *) ,d izfr vkcsyh xzqi gS & 

  (a, b) * (c, d) = (ac, bc + d) 

Q.7 Every infinite cyclic group has two and only two generators.  

 izR;sd vifjfer pØh; xzqi ds nks vkSj dsoy nks gh tud gksrs gSaA 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 The set of the cosets of H⨞G is a group with respect to multiplication of cosets defined 

as follows- 

              HaHb = Hab, ≤a, b �G  

 fdlh xzqi G esa mlds fdlh izlkekU; mixzqi H ds lHkh leleqPp;ksa dk leqPp; fuEu izdkj ifjHkkf"kr 

lgleqPp;ksa ds xq.kk ds fy, ,d lewg gksrk gS& 

   HaHb = Hab,≤a, b �G 

Q.9 If H is a subgroup of G and N⨞G, then  H⋂N⨞H . 
 ;fn H xzqi G dk dksbZ ,d mixqzi gks rFkk N⨞G rks  H⋂N⨞H . 

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Let f ∶ G → G�   be a morphism of groups. Let N⨞G⊂K the kernel of f ; then ∃ a unique 

morphism φ ∶ /
0�G�, such that f = φ°p. 

 ekuk f ∶ G → G�  xzqi lekdkfjrk gSA ekuk N⨞G⊂K ¼f dh vf"V½ rks ,d ,slh vf}rh; lekdkfjrk 

φ ∶ /
0�G� dk vfLrEo gS] fd f = φ°p. 

Q.11 The relation of isomorphism ‘≅’   in the set of all groups is an equivalence relation.  

 lewgksa ds leqPp; esa rqY;dkfjrk dk lEcU/k ‘≅’ ,d rqY;rk lEcU/k gksrk gSA 
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PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 Every square matrix A satisfies its own characteristic equation |A − xI| = 0  or     

φ�A� = 0     

 That is   An + a1An-1 + a2 An-2 + …..+ an I = 0  

 izR;sd oxZ eSfVªDl A Lo;a ds vfHkyk{kf.kd lehdj.k |A − xI| = 0  ;k φ�A� = 0 dks larq"V djrk 

gS & 

 vFkkZr~  An + a1An-1 + a2 An-2 + ….+ an I = 0 

Q.13 Solve the equation x3– 18x – 35 = 0 by Cardan’s method. 

 lehdj.k x3– 18x – 35 = 0  dks dkMZu fof/k ls gy dhft,A 

Q.14 If the order of an element a of a group G is n, then the order of ap is also n provided p 

and n are relatively prime. If every element of a group G is equal to its inverse, then 

prove that G is an abelian. 

 ;fn fdlh xzqi G esa ,d vo;o a dh dksfV n gks] rks ap dh dksVh Hkh n gksxh ;fn p vkSj n lkisf{kr 

vHkkT; gSA ;fn xzqi G dk izR;sd vo;o Lo;a ds izfrykse vo;o ds cjkcj gS] rc fl) dhft, fd 

G ,d vkcsyh xqzi gSA 

Q.15 The order of every subgroup of a finite group is a divisor of the order of the group. 

 fdlh ifjfer xzqi ds izR;sd mixzqi dh dksfV xzqi dh dksfV dk Hkktd gksrh gSA 

Q.16 Let H and K be two normal subgroups of G, such that H ⊂ K then prove that  
5

6
⨞
/

6
. 

  ekuk H rFkk K, G ds nks izlkekU; milewg ls gSa fd H ⊂ K rks fl) dhft, fd 
5

6
⨞
/

6
. 

----------------------------------------- 

 


