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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is com-

pulsory. Section 'B' consists of short-answer-type questions and

Section 'C' consists of long-answer-type questions. Section 'A'

has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.        (1x10=10)

ç'u 1- gfeZVh; vkSj fo"ke gfeZVh; vkO;wg dh ifjHkk"kk nhft;s A

Define Hermitian and Skew Hermitian matrix.

ç'u 2- ,s'ksyku vkO;wg dks ifjHkkf"kr dhft, A

Define Echelon matrix.

ç'u 3- dSyh&gSfeYVu izes; dk dFku crkb;s A

What is the statement of Cayley-Hamilton theorem.

ç'u 4- cgqin lehdj.k ds ewy vkSj buds xq.kkadksa ds chp laca/k dks fyf[k, A

Write the relation between roots and coefficients of a polynomial equation.
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ç'u 4- ;fn : 'f G G→  lewg 

G

 ls lewg 

'G

 ij ,d lekdkfjrk gS rc 

f

,dSdh gksxk ;fn vkSj dsoy ;fn 

{ }ker f k e= =

If : 'f G G→  is a homomorphism of a group G to group G', then f is

one one if and only if 

{ }ker f k e= =

.

OR

fl) dhft, fd izR;sd QhYM vfuok;Zr% ,d iw.kkZdh; Mksesu gksrk gS] ijUrq
foykse lnSo lR; ugha gS A

Prove that every field is a compulsory Integral domain but converse is not

true always.

ç'u 5- ;fn 
1

2cosx
x

+ = θ ] rks fl) dhft, fd 

1
2cos

n

nx n
x

+ = θ

 rFkk

1
2 sinn

n
x i n

x
− = θ

If 

1
2cosx

x
+ = θ

, then prove that 

1
2cos

n

nx n
x

+ = θ
and

1
2 sinn

n
x i n

x
− = θ

.

OR

;fn 

( )tan i x iyα β+ = +

 rks fl) dhft, fd %

If 

( )tan i x iyα β+ = +

 then prove that :

i)

2 2 2 cot 2 1x y x α+ + =

ii)

2 2 2 cot 2 1 0x y y h β+ − + =

iii)

cot 2 cot 2 1x y hα β+ =

---x---
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ç'u 5- lehdj.k ds ewyksa dh izÑfr Kkr dhft, %

Find the nature of the roots of an equation :

4 3 22 3 1 0x x x+ − − =

ç'u 6- rqY;rk laca/k dks ifjHkkf"kr dhft, A

Define an Equivalence Relation.

ç'u 7- lewg 

{ }0, 1, 2, 3, 4, 5G =

 ds izR;sd vo;o dh dksfV Kkr dhft, tcfd

la;kstu ;ksx eksM ( )66 +  gS A

Find the order of every element of a group 

{ }0, 1, 2, 3, 4, 5G =

with

operation is addition modulo ( )66 + .

ç'u 8- ykxzkatst izes; dk dFku fyf[k, A

Write the statement of Lagrange's theorem.

ç'u 9- 'kwU; Hkktd jfgr oy; dks ifjHkkf"kr dhft, A

Define without zero divisor in a Ring.

ç'u 10-xzsxksjh Jss.kh dks fyf[k, A

Write the Gregories series.

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj nhft, A

Answer the following short-answer-type questions.         (3x5=15)

ç'u 1- vkO;wg 

8 6 2

6 7 4

2 4 3

A

− 
 = − − 
 − 

 ds vkbxsu ekuksa dks Kkr dhft, A

Find the Eigen-Values of  the Matrix 

8 6 2

6 7 4

2 4 3

A

− 
 = − − 
 − 

.
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6 2 2

2 3 1

2 1 3

A

− 
 = − − 
 − 

ç'u 2- fuEu lehdj.kksa dks vkO;wg fof/k ls gy dhft, %

Solve the following equations by matrix method  :

2 3 9

6

2

x y z

x y z

x y z

− + =
+ + =
− + =

OR

dkMZu fof/k ls f=?kkr 

3 18 35 0x x− − =

dks gy dhft, A

Solve the cubic equation 

3 18 35 0x x− − =

 by Cardan's method.

ç'u 3- ,d lewg 

G

 ds ,d vfjDr mileqPp; 

H

 ds ,d milewg gksus ds fy,

vko';d ,oa i;kZIr izfrca/k ;g gS fd 1,a H b H ab H−∈ ∈ ⇒ ∈ ] tgk¡1 ,b b H− ∈

 dk izfrykse gS A

The necessary and sufficient condition for a non-empty subset H of a

group G is a subgroup of G if 

1,a H b H ab H−∈ ∈ ⇒ ∈

, 

1
b

−

 is the

inverse of 

b H∈

.

OR

;fn 

:f X Y→

 rFkk 

:g Y Z→

 nks ,dSdh vkPNknd izfrfp=.k gS] rc

fl) dhft, fd 

:gof X Z→

 ,dSdh vkPNknd izfrfp=.k gS rFkk

( ) 1 1 1gof f o g
− − −=

If :f X Y→  and 

:g Y Z→

are two one-one onto mappings. Then

prove that 

:gof X Z→

 is also a one-one onto mapping and also prove

that  

( ) 1 1 1gof f o g
− − −=

.
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OR

fuEu vkO;wg dk O;qRØe dSys&gSfeYVu izes; dh lgk;rk ls Kkr dhft, %
Find inverse of following matrix by Cayley-Hamilton theorem :

2 0 1

0 2 3

1 1 1

 
 − 
 − 

ç'u 2- ;fn lehdj.k 

3 23 3 0x px qx r+ + + =

 ds ewy xq.kksÙkj Js.kh esa gks rks fl)

dhft, fd 

3 3p r q=

If the roots of the equation 

3 23 3 0x px qx r+ + + =

are in G.P. Then prove

that 

3 3p r q=

.

OR

lehdj.k 

4 38 5 0x x x+ + − =

 dks #ikUrfjr dhft, ftlesa f}rh; in
ugha gS A

Transform the equation 
4 38 5 0x x x+ + − =  whose second term is

diminished (missing).

ç'u 3- ;fn 

1H

 vkSj 

2H

 ,d lewg 

G

 ds nks milewg gSa rc 

1 2H H∩

 Hkh G

dk ,d milewg gksrk gS A

If 

1H

 and 

2H

 are two subgroups of a group G. Then 

1 2H H∩

 is also a

subgroup of Group G.

OR

fl) dhft, fd fdlh lewg ds nks izlkekU; milewgksa dk loZfu"B ,d
izlkekU; milewg gksrk gS A
Prove that the intersection of any two Normal subgroups of a group is

also a subgroup of that group.

ç'u 4- xq.kkRed lewg { }1, 1, ,G i i= − −  ls rqY;kdkjh fu;fer Øep; lewg Kkr

dhft, A

Find the Isomorphic Regular Group Permutation of the multiplicative group

{ }1, 1, ,G i i= − −

.
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OR
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If the roots of the equation 

3 23 3 0x px qx r+ + + =

are in G.P. Then prove

that 

3 3p r q=

.

OR

lehdj.k 

4 38 5 0x x x+ + − =

 dks #ikUrfjr dhft, ftlesa f}rh; in
ugha gS A

Transform the equation 4 38 5 0x x x+ + − = whose second term is

diminished (missing).

ç'u 3- ;fn 

1H

 vkSj 

2H

 ,d lewg 

G

 ds nks milewg gSa rc 

1 2H H∩

 Hkh G

dk ,d milewg gksrk gS A

If 

1H

 and 

2H

 are two subgroups of a group G. Then 

1 2H H∩

 is also a

subgroup of Group G.

OR

fl) dhft, fd fdlh lewg ds nks izlkekU; milewgksa dk loZfu"B ,d
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Prove that the intersection of any two Normal subgroups of a group is
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dhft, A
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OR

fl) dhft, fd nks mioy;ksa dk loZfu"B ,d mioy; gksrk gS A
Prove that the intersection of any two subrings of any ring is also a subring

of that ring.

ç'u 5- ;fn 

n

 dksbZ /kuiw.kkZad gSa rks fl) dhft, fd

( ) ( ) 1
21 1 2 cos

4

n
n n n

i i
π+

+ + − =

If n  is any positive integer. Then prove that

( ) ( ) 1
21 1 2 cos

4

n
n n n

i i
π+

+ + − =

.

OR

fl) dhft, / Prove that :

5 3 3 5sin 6 6cos sin 20cos sin 6cos sinθ = θ θ − θ θ + θ θ
Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj nhft, A
Answer the following long-answer-type questions.     (5x5=25)

ç'u 1- vkO;wg

A

 dks izlkekU; #i esa ifjofrZr dj vkO;wg dh tkfr Kkr dhft, %
Transform the following Matrix A into Normal form & find their rank :

     

0 1 3 1

1 0 1 1

3 1 0 2

1 1 2 0

A

− − 
 
 =
 
 − 

OR

vkO;wg 

6 2 2

2 3 1

2 1 3

A

− 
 = − − 
 − 

 ds vkbxsu ekuksa dks Kkr dhft, rFkk laxr

vkbxsu lfn'kksa dk fu/kkZj.k Hkh dhft, A
Find the the Eigen Values & their corresponding Eigen Vectors of the

Matrix.
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( ) ( ) 1
21 1 2 cos

4

n
n n n

i i
π+

+ + − =

.

OR

fl) dhft, / Prove that :

5 3 3 5sin 6 6cos sin 20cos sin 6cos sinθ = θ θ − θ θ + θ θ
Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj nhft, A
Answer the following long-answer-type questions.     (5x5=25)

ç'u 1- vkO;wg

A

 dks izlkekU; #i esa ifjofrZr dj vkO;wg dh tkfr Kkr dhft, %
Transform the following Matrix A into Normal form & find their rank

    

0 1 3 1

1 0 1 1

3 1 0 2

1 1 2 0

A

− − 
 
 =
 
 − 
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