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KN-20
B.A. (Part-I) Examination, 2022

( New Course )

MATHEMATICS

( Algebra and Trignometry )

[ Paper : First ]

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Passing Marks : 17

[P.T.O.]

Note : All questions are compulsory. Answer any two parts

from each questions. All questions carry equal marks.

lHkh iz'u vfuok;Z gSaA izR;sd iz'u ls fdUgha nks Hkkxksa dks

gy dhft,A lHkh iz'uksa ds vad leku gSaA

Unit - I / bdkbZ - I

1. (a) Find the inverse of the following matrix by using

elementary operations only : [5]
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1 1 3

1 3 3

2 4 4

A

 
   
    

dsoy izkjafHkd lafØ;kvksa ds mi;ksx ls fuEufyf[kr

vkO;wg dk O;qRØe Kkr dhft, %

1 1 3

1 3 3

2 4 4

A

 
   
    

(b) Examine Linear independence of the following

sets of vectors : [5]

     1,0, 1 , 2,1,3 , 1,0,0   and  1,0,1

fuEufyf[kr lfn'kksa ds leqPp;ksa dh jSf[kd Lora=rk dk

ijh{k.k dhft, %

     1,0, 1 , 2,1,3 , 1,0,0   rFkk  1,0,1

(c) Verify the Cayley-Hamilton theorem for the

following matrix : [5]

1 1 2

0 2 0

0 0 3

A

 
   
  
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fuEufyf[kr vkO;wg ds fy, dSys&gSfeYVu izes; dks

lR;kfir dhft, %

1 1 2

0 2 0

0 0 3

A

 
   
  

Unit - II / bdkbZ - II

2. (a) Test consistency for the following. If possible find

the solution : [5]

4 2 6 8, 3 1,15 3 9 21x y z x y z x y z         

fuEufyf[kr ds fy, laxrrk dh tk¡p dhft,A ;fn

laHko gS rc gy Kkr dhft, %

4 2 6 8, 3 1,15 3 9 21x y z x y z x y z         

(b) Solve 3 25 2 24 0x x x     when the product

of its two roots is 12 . [5]

lehdj.k 3 25 2 24 0x x x     dks gy dhft,

tcfd blds nks ewyksa dk xq.kuQy 12  gSA

(c) Solve the following equation by Cardan's

method : [5]

3 27 54 0x x  



KN-20/1000 (  4  )

fuEufyf[kr lehdj.k dks dkMZu fof/k ls gy dhft, %

3 27 54 0x x  

Unit - III / bdkbZ - III

3. (a) Define equivalence relation with example. [5]

rqY;rk laca/k dks mnkgj.k lfgr ifjHkkf"kr dhft,A

(b) State and prove Lagrange's theorem for a finite

group. [5]

ifjfer lewg ds fy, ysxzkat izes; dk dFku fy[kdj

fl) dhft,A

(c) Prove that a subgroup H  of any group G  is

normal if and only if 1 ,xHx H x G    . [5]

fl) dhft, fd fdlh lewg G  dk ,d milewg

H  izlkekU; gk srk gS ;fn vkSj dsoy ;fn
1 ,xHx H x G    .

Unit - IV / bdkbZ - IV

4. (a) State and prove the fundamental theorem of

homomorphism. [5]

lekdkfjrk dk ewy izes; fy[kdj fl) dhft,A
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(b) By defining subring prove that the intersection of

two subring is also a subring. [5]

mioy; dks ifjHkkf"kr djrs gq, fl) dhft, fd nks

mioy;ksa dk loZfu"B Hkh ,d mioy; gksrk gSA

(c) Prove that every field is an integral domain but

converse is not always true. [5]

fl) dhft, fd izR;sd QhYM ¼{ks=½ ,d iw.kkZadh; Mksesu

gksrk gSA ijUrq foykse lnSo lR; ugha gSA

Unit - V / bdkbZ - V

5. (a) If  
1

2cos x
x

    and 
1

2cos y
y

    then

show that : [5]

 1
2cosm n

m n
x y m n

x y
   

;fn 
1

2cos x
x

    rFkk 
1

2cos y
y

    rc

n'kkZb;s fd %

 1
2cosm n

m n
x y m n

x y
   

[P.T.O.]
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(b) Find the sum of the following series : [5]

   
2

sin sin sin 2 .......
2!

x
x         

fuEufyf[kr Js.kh dk ;ksxQy Kkr dhft, %

   
2

sin sin sin 2 .......
2!

x
x         

(c) Prove that : [5]

   
1

21 1 2 cos
4

n
n n n

i i


   

fl) dhft, fd %

   
1

21 1 2 cos
4

n
n n n

i i


   

----x----


