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D–3603 

 B. Sc. (Part I) EXAMINATION, 2020 

(Old Course) 

MATHEMATICS 

Paper First  

(Algebra and Trigonometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd iz’u ls fdUgha nks Hkkxksa dks gy dhft,A lHkh iz’uksa ds vad 

leku gSaA 

 Answer any two parts of each question. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ gfeZf’k;u vkO;wg dks mnkgj.k lfgr ifjHkkf”kr dhft, ,oa fl) 

dhft, fd gfeZf’k;u vkO;wg dk izR;sd fod.kZ izfof”V ‘kwU; 

gksrk gSA 

Define Hermitian matrix with example and prove that 

every diagonal entry of Hemitian matrix is real.  
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¼c½ fuEufyf[kr vkO;wg dh tkfr rFkk ‘kwU;rk Kkr dhft, % 

1 3 4 3

2 6 8 6

3 9 12 9

1 3 4 3

 
     
 
     

  

Find the rank and nullity of the matrix given below : 

1 3 4 3

2 6 8 6

3 9 12 9

1 3 4 3

 
     
 
     

 

¼l½ n’kkZb;s fd vkO;wg % 

1 0 2

A 0 2 1

2 0 3

 
   
  

 

dSys&gsfeYVu izes; dks lUrq”V djrk gSA vr% 1A  Kkr 
dhft,A 
Show that the matrix : 

1 0 2

A 0 2 1

2 0 3

 
   
  

 

satisfies Cayley-Hamilton theorem. Hence find A–1. 

bdkbZ&2 
(UNIT—2) 

2- ¼v½ vkO;wg fof/k ls gy dhft, % 

1 2 32 3 9x x x    

1 2 32 2 6x x x     

1 2 33 2 8x x x    
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Solve by matrix method : 

1 2 32 3 9x x x    

1 2 32 2 6x x x     

1 2 33 2 8x x x    

¼c½ lehdj.k  

3 22 7 6 0x x x      

dks gy dhft,] tcfd nks ewyksa dk vUrj 3 gSA  

Solve the equation  

3 22 7 6 0x x x     

when the difference of two roots is 3. 

¼l½ dkMZu fof/k ls f=?kkr dks gy dhft, % 

3 18 35 0x x   . 

Solve the cubic by Cardon’s method : 

3 18 35 0x x   . 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn G  ,d lewg gS rFkk H, G  dk ,d vfjDr mileqPp; 

gS] rks H, G  dk milewg gksxk ;fn vkSj dsoy ;fn 
1H, H Ha b ab    ] tgk¡ 1,b b  dk G  esa 

izfrykse vo;o gSA 

If G is a group and H be a non-empty subset of G, then 

H is a subgroup of G if and only if H, Ha b    

ab–1 H , where 1b  is the inverse of b in G. 
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¼c½ rqY;rk lEcU/k dh ifjHkk”kk nhft, rFkk fl) dhft, fd lEcU/k 

 moda b m  leLr iw.kk±dksa ds leqPp; I  esa ,d rqY;rk 

lEcU/k gSA 

Define equivalence relation and prove that the relation 

 moda b m , the set of all integers I is an 

equivalence relation. 

¼l½ ySxzkat izes; dk dFku fyf[k, rFkk fl) dhft,A 

State and prove Lagrange’s theorem. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ lewgksa ij lekdkfjrk ds ewyHkwr izes; dks dFku nsdj fl) 
dhft,A 

State and prove Fundamental theorem on 
Homomorphism of groups. 

¼c½ fl) dhft, fd nks mioy;ksa dk loZfu”B ,d mioy; gksrk 
gSA 
Prove that the intersection of two subrings is a subring. 

¼l½ fl) dhft, fd izR;sd ifjfer iw.kk±dh; izkUr ,d {ks= gksrk 
gSA 
Prove that every finite integral domain is a field. 

bdkbZ&5 
(UNIT—5) 

5- ¼v½ ;fn  tan i x iy     ] rks fl) dhft, fd % 
2 2 2 cot 2 1x y x     

If tan  i x iy     , prove that : 

2 2 2 cot 2 1x y x     
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¼c½ Js.kh dk ;ksx dhft, % 

2

1 1
sin sin 2 sin 3 ......

2 2
         

Sum the series  :  

2

1 1
sin sin 2 sin 3 ......

2 2
        

¼l½ ;fn n  dksbZ /ku iw.kk±d gS] rks fl) dhft, fd % 

     / 2 11 1 2 cos
4

n n n n
i i  

     

If n is any positive integer, then prove that : 

     / 2 11 1 2 cos
4

n n n n
i i  
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