
KN-174/1000 (  1  ) [P.T.O.]

Note : All questions are compulsory. Answer any two parts

from each question/unit. All questions carry equal

marks.

lHkh iz'u vfuok;Z gSA izR;sd iz'u@bdkbZ ls fdUgha nks Hkkxksa

dks gy dhft,A lHkh iz'uksa ds vad leku gSA

UNIT-I / bdkbZ-I

1. (a) Find the value of  k, for which given matrix has,

rank 3 :
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2 4 2

3 1 2

1 0 k

 
 
 
  

k dk eku Kkr dhft, ftlds fy;s fuEufyf[kr vkO;wg dh dksfV

3 gks %

2 4 2

3 1 2

1 0 k

 
 
 
  

    (b) Determine the eigenvalues and the corresponding

vectors of the following matrix.

3 2 4

2 0 2

4 2 3

 
 
 
  

Also find the corresponding eigenspaces.

vkO;wg 

3 2 4

2 0 2

4 2 3

 
 
 
  

 ds vfHkyk{kf.kd ewy ¼vkbxsu ekuksa½ ,oa

vfHkyk{kf.kd lfn'k ¼laxr vkbxsu lfn'kksa dks½ Kkr dhft,A

lkFk gh laxr vkbxsu lef"V Hkh Kkr dhft,A
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(c) If A is non-singular matrix, prove that the

eigenvalues of A–1 are the reciprocals of the

eigenvalues of A.

;fn A dksbZ O;qRØe.kh; vkO;wg gS] rks fl) dhft, fd

A–1 ds vkbxsu eku A  ds vkbxsu ekuksa ds O;qRØe.kh;

gksxsaA

UNIT-II / bdkbZ-II

2. (a) Solved the following equations by matrix

method :

fuEu lehdj.kksa dks vkO;wg fof/k ls gy dhft, %

2 3 6

3 4 7

5 3 2 5

x y z

x y z

x y z

  
   
  

(b) Solve the following equation :

fuEu lehdj.k dks gy dhft, %

6 5 4 26 25 31 31 25 6 0x x x x x     

(c) Solve the following equation by Cardens

method :

[P.T.O.]
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fuEu lehdj.k dks dkMZu fof/k ls gy dhft, %

21 344 0x x  3

UNIT-III / bdkbZ-III

3. (a) Prove that the order of a cyclic group is same

as the order of its generator.

fl) dhft, fd ,d pØh; lewg dh dksfV] tud

vo;o dh dksfV ds cjkcj gksrh gSA

(b) State and prove the Lagrange's theorem.

ySxzkat ds izes; dks fyf[k, ,oa fl) dhft,A

(c) Find 1   where :

(i) (134) (56) (2789) 

1 2 3 4 5 6 7 8 9

7 8 9 6 4 5 2 3 1


 
  
 

(ii)
1 2 3 4 5 6 7 8

2 5 4 3 8 7 6 1


 
  
 

           
1 2 3 4 5 6 7 8

7 6 5 1 8 3 2 4


 
  
 
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Kkr dhft, % 1   tgk¡

(i) (134) (56) (2789) 

1 2 3 4 5 6 7 8 9

7 8 9 6 4 5 2 3 1


 
  
 

(ii)
1 2 3 4 5 6 7 8

2 5 4 3 8 7 6 1


 
  
 

1 2 3 4 5 6 7 8

7 6 5 1 8 3 2 4


 
  
 

UNIT-IV / bdkbZ-IV

4. (a) Write and prove fundamental theorem on

homomorphism.

lekdkfjrk dk ewy&Hkwr izes; fyf[k, vkSj fl) dhft,A

(b) Prove that for two ideals S and T of any Ring R,

S T  is an ideal of R if and only if either S T
or T S .

fl) dhft, fd fdlh oy; R dh nks] xq.ktkofy;ksa S

vkSj T ds fy;s] S T ] R dh ,d xq.kukoyh gksrk gS

;fn vkSj dsoy ;fn ;k rks S T  ;k T S .

[P.T.O.]
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(c) Prove that the ring of integers medulo p is an

integral domain if and only if p is a prime.

fl) dhft, fd iw.kkZadksa dk oy; ekWM~;wyksa p ,d

iw.kkZadh; izkUr gksrk gS ;fn vkSj dsoy ;fn p ,d

vHkkT; la[;k gSA

UNIT-V / bdkbZ-V

5. (a) Find the value of :

2 2cosce 15 (2 sec 15 ) 

fuEufyf[kr dk eku Kkr dhft, %

2 2cosce 15 (2 sec 15 ) 

(b) If  ii A iB 
..........∞i

, principal values only being
considered, prove that :

(i)    tan
2

A B

A




(ii)   2 2 BA B e  

;fn ii A iB 
..........∞i

, dsoy eq[; eku fy;k x;k gS]

fl) dhft, fd %
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(i) tan
2

A B

A




(ii)      2 2 BA B e  

(c) Sum of series :

2 31 cos cos 2 cos3c c c     1...... cos( 1)nc n   

Js.kh dk ;ksx dhft, %

2 31 cos cos 2 cos3c c c     1...... cos( 1)nc n   

----x----


