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

 All questions are compulsory. Attempt any two parts 

from each question. All questions carry equal marks. 
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(UNIT—1) 

1- ¼v½ izkjfEHkd :ikUrj.k dh lgk;rk ls vkO;wg A dk O;qRØe 
Kkr dhft,] tgk¡ % 

1 2 2

A 1 3 0

0 2 1

−

= −

−
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Find inverse of given matrix A with the help of 

elementary transformation, where : 

1 2 2

A 1 3 0

0 2 1

−

= −

−

 

¼c½ fuEufyf[kr vkO;wg dks izlkekU; :i eas cnfy, vkSj 

bldh tkfr Kkr dhft, % 

1 2 0 1

3 4 1 2

2 3 2 5

−

−

  

Reduce the following matrix in the normal form and 

find its rank : 

1 2 0 1

3 4 1 2

2 3 2 5

−

−

 

¼l½ vkO;wg % 

2 1 1

A 1 2 1

1 1 2

−

= − −

−

 

ds vfHkyk{kf.kd lehdj.k dks Kkr dhft;s vkSj lR;kfir 

dhft, fd ;g A }kjk lUrq”V gksrk gSA   
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Find the characteristic equation of the matrix : 

2 1 1

A 1 2 1

1 1 2

−

= − −

−

 

and verify that it is satisfied by A. 
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(UNIT—2) 

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

lafØ;kvksa }kjk gy dhft, % 

  x + y + z = 6 

  x – y + z = 2 

2x + y – z = 1. 

Solve the following equations with the help of 

elementary operations of matrix method : 

  x + y + z = 6 

  x – y + z = 2 

2x + y – z = 1. 

¼c½ ;fn lehdj.k % 

3 2 0x px qx r+ + + =   

ds nks ewyksa dk ;ksx rhljs ewy ds cjkcj gks] rks fl) 

dhft, fd % 

3 4 8 0.p pq r− + =   
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If the sum of two roots is equal to third root of the 

equation : 

3 2 0x px qx r+ + + =  

then prove that : 

3 4 8 0.p pq r− + =  

¼l½ dkWMZu fof/k }kjk f=?kkr dks gy dhft, % 

3 18 35 0x x− − =   

Solve the cubic by Cardon’s method : 

3 18 35 0x x− − =  

bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- ¼v½ ;fn I ‘kwU; jfgr iw.kk±dksa dk leqPp; gks vkSj lEcU/k R 

bl izdkj ifjHkkf”kr gS fd xRy ;fn ,y xx y=  tcfd 

, Ix y ∈ ] rks D;k lEcU/k R ,d rqY;rk lEcU/k gS \   

If I is the set of non-zero integers and a relation R is 

defined by xRy if ,y xx y=  where , Ix y ∈  then, is 

the relation R an equivalence relation ? 

¼c½ ;fn : X Yf →  rFkk A vkSj B leqPp; Y ds nks 

mileqPp; gSa] rks fl) dhft, fd % 

1 1 1(A B) (A) (B)f f f− − −∩ = ∩   
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If : X Yf →
 
and A, B are two subsets of Y, then 

prove that : 

1 1 1(A B) (A) (B)f f f− − −∩ = ∩  

¼l½ fl) dhft, fd fdlh ifjfer lewg ds izR;sd milewg 

dh dksfV lewg dh dksfV dk Hkktd gksrk gSA  

Prove that the order of each subgroup of a finite 

group is a divisor of the order of the group.  

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- ¼v½ fl) dhft, fd ;fn f lewg G dk lewg G' esa ,d 

vUr{ksZih lekdkfjrk gS] rks f dk dusZy K, G dk ,d 

izlkekU; milewg gksrk gSA  

Prove that if f is a homomorphism of a group G into 

group G', then kernel K of f is a normal subgroup  

of G.  

¼c½ lekdkfjrk ij f}rh; izes; dks fyf[k, ,oa fl) dhft,A 

State and prove the second theorem on 

homomorphism.  
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¼l½ fl) dhft, fd nks mioy;ksa dk loZfu”B ,d mioy; 

gksrk gSA  

Prove that the intersection of two subrings is a 

subring.  

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

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

1
2(1 ) (1 ) 2 cos

4

n

n n n
i i

+ π
+ + − =   

If n is any positive integer, then prove that : 

1
2(1 ) (1 ) 2 cos

4

n

n n n
i i

+ π
+ + − =  

¼c½ ;fn % 

tan ( )i x iyα + β = +  

fl) dhft, fd % 

2 2 2 cot 2 1.x y x+ + α =   

If : 

tan ( )i x iyα + β = +  

prove that : 

2 2 2 cot 2 1.x y x+ + α =  
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¼l½ fl) dhft, fd % 

2 2

2
tan log .

a ib ab
i

a ib a b

− 
= + − 

  

Prove that : 

2 2

2
tan log .

a ib ab
i

a ib a b

− 
= + − 
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