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6663 

B. Sc./B. Ed. Part – I (Integrated) Examination, 2019 

MATHEMATICS – I 

(Algebra) 

Time: Three Hours 

Maximum Marks: 60 
 

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

All questions are mandatory. 

The answer to each question should not exceed 50 words. 

Each question is of 2 marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj    50505050 'kCnksa ls vf/kd u gksA  

izR;sd iz’u 2222 vad dk gSA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 20] 

Attempt four questions selecting one from each unit.  

The answer to each question should not exceed 250 words. 

Each question is of 5 marks. 

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

izR;sd iz’u dk mŸkj 250250250250 'kCnksa ls vf/kd u gksA 

izR;sd iz’u 5555 vad dk gSA 

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

Attempt any two questions. 

Answer should not exceed 300 words. Each question is of 10 marks.   

    dksbZ nksnksnksnks    iz’uiz’uiz’uiz’u dhft,A izR;sd iz’u dk mŸkj 300300300300 'kCnksa ls vf/kd u gksA 

izR;sd iz’u 10101010 vad dk gSA 
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PART – A @ @ @ @ [k.M [k.M [k.M [k.M & v& v& v& v 

Q.1 (i) State Cayley – Hamilton theorem.   

 dSyh & gsfeYVu izes; dk dFku fyf[k,A 

 (ii) What is Ferrari’s method?  

  QSjkjh fof/k D;k gS\  

 (iii) What do you mean by order of an element of a group?  

  lewg ds fdlh vo;o dh dksfV ls vki D;k le>rs gks\  

 (iv) Define cyclic group.  

 pØh; lewg dks ifjHkkf"kr dhft,A 

 (v) Let G be a group and a∈G, then show that 0 (a) = 0 (a−1)  

  ekuk G ,d lewg gS vkSj a∈G, rc n’kkZb;s fd 0 (a) = 0 (a−1) 

 (vi) What do you mean by simple group?  

  ljy lewg ls vki D;k le>rs gSa\  

 (vii) Find the quotient group G/N when - 

  G = <{1, −1, i, −i}, ο > and N = <{1, −1}, ο > 

 foHkkx lewg G/N Kkr dhft, tcfd & 

  G = <{1, −1, i, −i}, ο > rFkk N = <{1, −1},ο > 

 (viii) Define isomorphism for groups.  

  xzqi ds fy;s rqY;dkfjrk ifjHkkf"kr dhft,A 

 (ix) Define Right Coset.  

  ,d nf{k.k lgleqPp; dks ifjHkkf"kr dhft,A 

 (x) What do you understand by group homomorphism?  

  lewg lekdkfjrk ls vki D;k le>rs gSa\  
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PART – B @ @ @ @ [k.M [k.M [k.M [k.M & & & & cccc    

UNIT – I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Show that every square matrix can be expressed uniquely as the sum of Hermitian and 

a Skew Hermitian matrix.  

 n’kkZb;s fd izR;sd oxZ eSfVªDl dh ,d gehZf’k;u rFkk ,d fo"ke gehZf’k;u eSfVªDl ds ;ksx ds :i esa 

vf}rh; izdkj ls O;Dr fd;k tk ldrk gSA 

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

  �1 3 43 9 121 3 4 				
331� 

 fuEu eSfVªDl dks vfHkyac :i esa lekuhr dj bldh dksfV Kkr dhft,A  

  �1 3 43 9 121 3 4 				
331� 

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

Q.4 Solve the equation 27x� + 42x
 − 28x − 8 = 0 the roots being in G.P.  

 lehdj.k 27x� + 42x
 − 28x − 8 = 0 dks gy dhft, tcfd ewy xq.kksÙkj Js.kh esa gSaA  

Q.5 Solve the following reciprocal equation:  

 fuEu O;qRØe lehdj.k dks gy dhft,& 

 x� − 4x� + 5x
 − 4x + 1 = 0 
UNIT – III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Show that for any element ‘a’ of a group G :  

 0�a� = 0�x��ax�, ∀	x ∈ G 

 iznf’kZr dhft, fd ,d lewg G ds fdlh vo;o a ds fy, 0�a� = 0�x��ax�, ∀	x ∈ G 
Q.7 Show that the order of every element of a finite group is finite and less than or equal to 

the order of the group.  

fl) dhft, fd fdlh ifjfer lewg ds izR;sd vo;o dh dksfV ifjfer gksrh gS rFkk ;g ;k rks lewg 

dh dksfV ds cjkcj gksrh gS ;k blls deA  

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

Q.8 If H and K are two normal subgroups of G, then show that HK is also a normal subgroup 

of G.  

 ;fn H vkSj K fdlh lewg G ds nks fof’k"V milewg gSa] rks fl) dhft, fd HK Hkh lewg G dk 

,d fof’k"V milewg gSA 
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Q.9 Find the quotient group G/H were G = (z, +) and H = (uz, +). Also prepare the 

composition table of G/H.  

 lewg G/H dk foHkkx lewg Kkr dhft,] tgk¡ G = (z, +) ,oa H = (uz, +) gSaA 

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

Q.10 Prove that the relation of isomorphism “≅” in the set of all groups is an equivalence 

relation.  

 fl) dhft, fd lewgksa ds leqPp; esa rqY;kdkfjrk dk laca/k ^^≅^^ ,d rqY;rk laca/k gksrk gSA 

Q.11 Find a regular permutation group isomorphic to the multiplicative group                                 

G = {1, −1, i, −i}  

xq.ku lafØ;k okys lewg G = {1, −1, i, −i} dk Øep; lewg Kkr dhft,] tks fd G ds lkFk 

rqY;dkjh gksA 

PART – C @ @ @ @ [k.M [k.M [k.M [k.M & & & & llll 

Q.12 Find the Eigen values and corresponding Eigen vectors of the following matrix:   

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

  A = � 8 −6 2−6 7 −42 −4 3 � 
Q.13 Solve by Ferrari’s method.  

  x� − 4x� − 4x
 − 24x + 15 = 0 

 QSjkjh fof/k ls gy dhft, &  

  x� − 4x� − 4x
 − 24x + 15 = 0 
Q.14 Show that every infinite cyclic groups has two and only two generators.  

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

Q.15 Prove that any two left cosets of a subgroup are either identical or disjoint.  

 fl) dhft, fd fdlh milewg ds dksbZ nks oke lgleqPp; ;k rks loZle gksrs gSa ;k va;qDrA  

Q.16 Show that every finite group is isomorphic to some permutation group.   

 n’kkZb;s fd izR;sd ifjfer xzqi fdlh Øep; xzqi ds rqY;dkfjd gksrk gSA  
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