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1225 

I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018 

MATHEMATICS 

Paper – I 

ALGEBRA  

Time: Three Hours 

Maximum Marks: 75 

 
 

        PART – A ¼[k.M¼[k.M¼[k.M¼[k.M    & v½& v½& v½& 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 (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 

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

Q.1 (i) Find the rank of the matrix - 

  fuEu eSfVªDl dh dksfV Kkr dhft;s &  

  
















−−−−

=

3431

91293

3431

A  

 (ii) Show that the following matrix A is a orthogonal matrix – 

  iznf’kZr dhft;s fd fuEu eSfVªDl A ykfEcd eSfVªDl gS & 

  

















−

−

−

=

122

212

221

  
3

1
A  

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

 (iii) Solve the equation x
3
 -7x

2
 + 36 = 0, given that one root is double of the other. 

  lehdj.k x
3
 -7x

2
 + 36 = 0 dks gy dhft;s tcfd ,d ewy nwljs dk nqxquk gksA 

 (iv) Transform the equation into an equation whose roots are four times those of 

given equation- 

 fuEu lehdj.k dks ,lh lehdj.k esa :ikUrfjr djks ftlds ewy fn;s x;s lehdj.k ds 

pkj xquk gks &  

 3x
3
 - 2x

2
 – x + 1 = 0 
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UNIT –III@@@@bdkbZ bdkbZ bdkbZ bdkbZ – III 

 (v) Define a abelian group.  

  vkcsyh lewg dks ifjHkkf"kr dhft;ssA  

 (vi) Express the following permutation as product of disjoint cycles - 

  fuEu Øep; dks vla;qDr pØ ds xq.ku ds :i esa O;Dr dhft;s &  

  








17284563

87654321
 

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

 (vii) If H = {1, -1} and G = {1, -1, i, - i} then find different cosets of H in G. 

 ;fn H = {1, -1} rFkk G = {1, -1, i, - i} gks rks lewg G esa H ds fofHkUu lg dqyd 

Kkr dhft;sA 

 (viii) Define a quotient group. 

 foHkkx lewg dks ifjHkkf"kr dhft;sA  

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

 (ix) Define Kernel of homomorphism. 

  lekdkfjrk dh vf"V dks ifjHkkf"kr dhft;sA  

 (x) Show that the mapping f:(R, +)→ (R, ×) ; f (x) = 2
x 
≤ x ∈ R is a homomorphism.  

  fn[kk, dh ekufp=.k f: (R, +) → (R, ×) ; f (x) = 2
x
 ≤ x ∈ R  ,d lekdkfjrk 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 Reduce the following matrix in normal form and find its rank – 

 fuEu eSfVªDl dks vfHkyEc :i esa lekuhr dj bldh dksfV Kkr dhft;s &  

 














 −

1312

6204

2210

 

Q.3 Apply matrix theory to solve the following system of equation -   

 eSfVªDl fl)kar dk iz;ksx dj fuEu lehdj.k fudk; dks gy dhft;s &  

 8z3yx2 =+−  

 4zy2x =++−  

0z4yx3 =−+  

UNIT –II    @@@@bdkbZbdkbZbdkbZbdkbZ    – II 

Q.4 Find the condition that the roots of the equation ax
3
 + 3bx

2
 + 3cx + d = 0 may be in 

A.P.   

 og izfrcU/k Kkr dhft;s tcfd lehdj.k ax
3
 + 3bx

2
 + 3cx + d = 0 ds ewy lekUrj Js.kh esa 

gksA 

Q.5 Find the equation whose roots are increased by 2 than the roots of the equation         

4x
5
 – 2x

3
 + 7x – 3 = 0     

 og lehdj.k Kkr dhft;s ftlds ewy lehdj.k 4x
5
 – 2x

3
 + 7x – 3 = 0 ds ewyksa ls 2 T;knk 

gksA 
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UNIT –III    @@@@bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 If S is the set of real numbers other than -1, then show that (s, • ) is a group where ‘ • ’ 

is the operation defined as – 

   a • b = a + b + ab  ≤ a, b ∈ s.    

 ;fn S okLrfod la[;kvksa dk leqPp; gks ftlesa &1 ugha gS rks f}vk/kkjh lafØ;k ‘ • ’ ds fy;s 

fl) dhft;s fd (S, • ) ,d lewg gS tgk¡ ‘ • ’ fuEu izdkj ifjHkkf"kr gS &  

  a • b = a + b + ab ≤  a, b ∈ s  

Q.7 Prove that the union of two sub group is a subgroup if one is contained in the other.   

 fl) dhft;s fd fdlh lewg ds nks milewgksa dk la?k ,d milewg gksrk gS ;fn vkSj dsoy 

;fn ,d nwljs esa varfoZ"V gksA  

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

Q.8 A subgroup H of a group G is a normal subgroup if each left coset of H is a right coset 

of H i.e.  

 H ∆ G  ⇔ x H = H x   

 fdlh lewg G dk dksbZ mixzqi H ,d fof’k"V milewg gksrk gS ;fn vkSj dsoy ;fn izR;sd 

oke lgleqPp; nf{k.k lgleqPp; gS vFkkZr~  

 H ∆ G  ⇔ x H = H x 

Q.9 Show that every quotient group of an abelian group is abelian but not conversely.   

 iznf’kZr dhft;s fd ,d vkcsyh lewg dk foHkkx lewg Hkh vkcsyh gksrk gS ijarq foykse lR; 

ugha gSA 
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UNIT –V@@@@bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 A homomorphism f defined from a group G to a group G′ is a monomorphism if     

Ker f = {e}, where e is identity of G.   

 ,d xzqi G dh lekdkfjrk f, xzqi G esa ,dSadh gS ;fn vkSj dsoy ;fn f dh vf"V = {e}, 

tgk¡ e, G esa rRled gSA  

Q.11 Prove that every finite group is isomorphic to some permutation group.     

 fl) dhft;s fd izR;sd ifjfer lewg fdlh Øep; lewg ds rqY;dkfjd gksrk gSA 

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

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

Q.12 Find the eigen values and corresponding eigen vectors of the matrix.    

 fuEu eSfVªDl ds vfHkyk{kf.kr ewy rFkk laxr lfn’kksa dks Kkr dhft;sA  

 

















−=

700

240

321

  A  

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

Q.13 Solve the following equation by Cardano’s Methods -   

 dkWMZuks fof/k }kjk fuEu lehdj.k dks gy djks &  

 x
3
 – 15x

2
 – 33x + 847 = 0 
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UNIT –III @ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III     

Q.14 If order of an element of a group (G,*) is n then a
m

 = e if m is a multiple of n. Also 

find order of each element of multiplicative group (1, -1, i, -i)    

 ;fn fdlh lewg (G, *) ds vo;o a dh dksfV n gks rks n’kkbZ;s fd a
m

 = e ;fn vkSj dsoy 

;fn m, n dk xq.ku gks rFkk xq.ku lafØ;k ds fy;s lewg (1, -1, i, -i) ds gj vo;o dh dksfV 

Kkr dhft;sA 

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

Q.15 State and prove Lagrange’s theorem.    

 ysxzkat izes; dk dFku fy[kdj lR;kfir dhft;sA  

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

Q.16 Prove that every homomorphism image of a group G is isomorphic to some quotient 

group of G.     

 fl) dhft;s fd fdlh lewg G dk lekdkjh izfrfcEc ml lewg ds foHkkx lewg ds rqY;dkjh 

gksrk gSA  

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


