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B. A. (Part I) EXAMINATION, 2020 
(Old Course) 

MATHEMATICS 
Paper First 

(Algebra and Trigonometry) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

 Attempt any two parts of each Unit. All questions carry 
equal marks. 

bdkbZ&1 
(UNIT—1) 

1- ¼v½ 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

 
     
 
     
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¼c½ gfeZVh; vkO;wg dks ifjHkkf”kr dhft, ,oa mnkgj.k nhft,A 
fl) dhft, fd gfeZVh; vkO;wg dk izR;sd fod.kZ izzfof”V 
okLrfod gksrk gSA 
Define Hermitian matrix with example. Prove that 
every diagonal entry of Hermitian matrix is real.  

¼l½ ;fn : A Bf   rFkk : B Cg   nks ,dSd vkPNknd 
izfrfp=.k gksa] rks fl) dhft, fd o : A Cg f   Hkh ,d 
,dSd vkPNknd izfrfp=.k gksxk rFkk 

  1 1 1o og f f g   A 

If : A Bf   and : B Cg   are two one-one  

and onto mappings, then prove that o : A Cg f   is 

also one-one and onto mapping and 

  1 1 1o og f f g   . 

bdkbZ&2 
(UNIT—2) 

2- ¼v½ n’kkZb;s fd vkO;wg 
1 2 0

A 2 1 0

0 0 1

 
   
  

 vius vfHkYkk{kf.kd 

lehdj.k dks larq”V djrk gSA vr% 1A  Kkr dhft,A 

Show that the matrix 

1 2 0

A 2 1 0

0 0 1

 
   
  

satisfies its 

own characteristic equation. Hence find 1A . 

¼c½ vkO;wg fof/k ls gy dhft, % 
2 3 9x y z     

2 2 6x y z     

3 2 8x y z     
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Solve by matrix method : 

2 3 9x y z     

2 2 6x y z     

3 2 8x y z    

¼l½ fuEufyf[kr vkO;wg ds lHkh vfHkyk{kf.kd eku rFkk 
vfHkyk{kf.kd lfn’k Kkr dhft, % 

3 1
A

6 2

 
  
 

  

Find all the eigen value and eigen vector for the  
matrix : 

3 1
A

6 2

 
  
 

 

bdkbZ&3 
(UNIT—3) 

3- ¼v½ 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. 

¼c½ mfpr izfrLFkkiu }kjk fuEufyf[kr lehdj.k ls nwljk in 
gVkb;s % 

3 26 7 4 0x x x     

By proper substitution remove the second term of the 
equation : 

3 26 7 4 0x x x     

¼l½ dkMZu fof/k ls lehdj.k dks gy dhft, % 
3 18 35 0x x     

Solve the equation 3 18 35 0x x   , by Cardon’s 

method. 
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bdkbZ&4 
(UNIT—4) 

4- ¼v½ ySxzkat izes; dks dFku nsdj fl) dhft,A 
State and prove Lagrange’s theorem. 

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 ifjfer vkcsyh lewg dks ifjHkkf”kr dhft, ,oa fl) dhft, fd  
bdkbZ ds prqFkZ ewyksa dk leqPp;  1, 1, ,i i   xq.ku lafØ;k 
ds vUrxZr ,d ifjfer vkcsyh lewg gSA 
Define finite abelian group and prove that the set of 
fourth roots of unity  1, 1, ,i i   forms an finite 

abelian group with respect to multiplication. 

bdkbZ&5 
(UNIT—5) 

5- ¼v½ ;fn n  dksbZ /ku iw.kk±d gS] rks fl) dhft, fd % 

   
1

21 1 2 cos
4

n
n n n

i i
  
  

     

If n is any positive integer, then prove that : 

   
1

21 1 2 cos
4

n
n n n

i i
  
  

     

¼c½ ;fn  sin tan sec ,i i        rc fl) dhft, fd % 
cos 2 cosh 2 3     

If  sin tan sec ,i i       then prove that : 

cos 2 cosh 2 3    

¼l½ fl) dhft, fd % 

          
632 cos cos 6 6 cos 4 15 cos 2 10          

Prove that : 

         
632 cos cos 6 6 cos 4 15 cos 2 10         
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