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E–3135 

B. A. (Part I) EXAMINATION, 2021 

(New Course) 

MATHEMATICS 

Paper First 

(Algebra and Trigonometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd iz’u ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Solve any two parts of each Unit. All questions carry 

equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ dsoy izkjfEHkd iafDr lafØ;kvksa ds mi;ksx ds }kjk gh vkO;wg 

1 2 1

A 3 2 3

1 1 2

 
 


 
  

 dk O;qRØe Kkr dhft,A 
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Use only elementary row operations, find the inverse 

of the matrix : 

1 2 1

A 3 2 3

1 1 2

 
 


 
  

 

¼c½ vkO;wg 

2 2 1

A 1 3 1

1 2 2

 
 


 
  

 ds vfHkyk{kf.kd ewyksa dks Kkr 

dhft, rFkk mlls lacaf/kr vfHkyk{kf.kd lfn’k Kkr dhft,A 

Find all the eigen values and the corresponding eigen 

vectors of the matrix : 

2 2 1

A 1 3 1

1 2 2

 
 


 
  

 

¼l½ n’kkZb;s fd vkO;wg % 

0 0 1

A 3 1 0

2 1 4

 
 


 
  

  

dSys&gSfeYVu izes; dks lrq”V djrs gSaA 

Show that the matrix : 

0 0 1

A 3 1 0

2 1 4

 
 


 
  

 

satisfy Cayley-Hamilton theorem. 
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bdkbZ&2 

(UNIT—2) 

2- ¼v½ fuEufyf[kr lehdj.kksa dks vkO;wg fof/k dh izkjfEHkd lafØ;kvksa 

}kjk gy dhft, % 

6x y z     

2x y z     

2 1x y z    

Solve the following equations with the help of 

elementary operations of matrix method : 

6x y z     

2x y z     

2 1x y z    

¼c½ lehdj.k % 

4 3 216 86 176 105 0x x x x       

dks gy dhft,] ftuds nks ewy 1 vkSj 7 gSaA 

Solve the equation : 

4 3 216 86 176 105 0x x x x      

two roots being 1 and 7. 

¼l½ nsdkrsZ fof/k }kjk ckbZDokfMªd lehdj.k % 

4 23 42 40 0x x x      

dks gy dhft,A 
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Solve the biquadratic equation : 

4 23 42 40 0x x x     

by Descartes’ method. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ;fn R vkSj S leqPp; X esa rqY;rk laca/k gkas] rks fl) dhft, 

fd R S  Hkh X  esa ,d rqY;rk laca/k gSA 

If R and S be equivalence relations in the set X, then 

prove that R S  is an equivalence relation in X.  

¼c½ n’kkZb;s fd iw.kk±dksa ds leqPp; esa ßle’ks”k ekWM~;wyks n Þ ,d 

rqY;rk laca/k gSA ;g Hkh n’kkZb;s fd ;g rqY;rk laca/k n  

fHkUu&fHkUu rqY;rk oxZ j[krk gSA  

Show that “Congruence modulo n” is an equivalence 

relation in the set of integers. Further show that this 

equivalence relation has n distinct equivalence classes.   

¼l½ fl) dhft, fd leqPp;  G 0,1, 2, 3, 4, 5  ;ksx ekWM~;wyks 

6 ds vUrxZr dksfV 6 dk ,d ifjfer vkcsyh lewg gSA 

Prove that the set  G 0,1, 2, 3, 4, 5  is a finite 

abelian group of order 6 with respect to addition 

modulo 6 as the composition in G. 
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ ifjfer dksfV n  ds tud lfgr ,d pØh; lewg G bdkbZ ds 

n ] n osa ewy ds xq.kkRed lewg ls rqY;dkjh gksrk gSA 

A cyclic group G with generator of finite order n is 

isomorphic to the multiplicative group of n, nth roots 

of unity. 

¼c½ lewg G  dk lewg G  esa ,d lekdkfjrk f ] ftldk dusZy 

K  gS  G  ls G  esa rqY;dkjh gksrk gS ;fn vkSj dsoy ;fn 

bldh vf”V rqPN gks] vFkkZr~  K= e A 

A group homomorphism : G Gf   is an 

isomorphism if and only if Ker f  e . 

¼l½ ;fn f  oy;  R, +, .  ls oy;  R , + , .    ,d 

lekdkfjrk gS] rks f=d  Ker , +, . , (R, , .)f   dh ,d 

xq.ktkoyh gSA 

If f is a homorphism from a ring  R, +, .  into a ring 

 R , + , .   , then triplate  Ker , +, . , (R, , .)f  is an 

ideal of (R, +, .). 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ ;fn cos sin
2 2

r r r
x i

 
  ( 1, 2,3r  ] 

-----------------------------
] rks 

fl) dhft, fd 1 2 3. . ..........x x x  vuUr rd   – 1A 

If cos sin
2 2

r r r
x i

 
  , 1, 2,3, .........,r   then prove 

that 1 2 3. . ..........x x x  adj. inf = –1. 

¼c½ ;fn  sin A + Bi x iy  ] rks fl) dhft, fd % 

2 2

2 2
1

cosh B sinh B

x y
    

rFkk       

2 2

2 2
1

sin A cos A

x y
  . 

If  sin A + Bi x iy  , then prove that : 

2 2

2 2
1

cosh B sinh B

x y
   

and         
2 2

2 2
1

sin A cos A

x y
  . 



 [ 7 ] E–3135 

 P. T. O. 

¼l½ fl) dhft, fd % 

tan log
a ib

i
a ib

 
 

 
 = 

2 2

2ab

a b
. 

Prove that : 

tan log
a ib

i
a ib

 
 

 
 = 

2 2

2ab

a b
.
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