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MATHEMA TICS

Paper - I

ALGEBRA  AND TRIGONOMETR Y
Max.Marks : 50

Time : 3 Hrs. Min.Marks : 17

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 compulsory.
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- rqY; vkO;wg dh ifjHkk"kk nhft,A
Define Equivalence matrices.

ç'u 2- vkO;wg dk vfHkyk{kf.kd lehdj.k D;k gksrk gS\
What is characteristic equation of matrix?

ç'u 3- O;qRØe lehdj.k dks ifjHkkf"kr dhft,A
Define Reciprocal Equation.

ç'u 4- ndkrsZ dk fpUg fu;e fyf[k,A
Write Descarte's Rule of sign.

ç'u 5- rqY;rk oxZ dh ifjHkk"kk nhft,A
Define  Equivalence Class.
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OR

;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

If 

f

is on to homomorphism of a  group G in to group 

'G

. Then kernel

of

f

i.e. K is a normal subgroup of group G .

ç'u 5- ;fn 

1
2cos x

x
θ = +

 vkSj 

1
2cos y

y
θ = +

 rks fl) dhft,

1m n
m nx y

x y
+

dk eku ( )2cos m nθ φ+  gSA

If 
1

2cos x
x

θ = +  and

1
2cos y

y
θ = +

then prove that the value of 

1m n
m nx y

x y
+

  is ( )2cos m nθ φ+ .

OR

fl) dhft, fd ¼Prove that½  :

log tan ( )1tan sin
4 2

ix
i h x

π − + = 
 

---x---
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ç'u 6- lewg dh dksfV dks ikfjHkkf"kr djksA
Define Order of a Group.

ç'u 7- lewgkas dh rqY;kdkfjrk dks ikfjHkkf"kr dhft,A
Define Isomorphism of groups.

ç'u 8- ykxzkat izes; dk dFku fyf[k,A
Write the statement of  Lagrange's Theorem.

ç'u 9- ( )cos sin
p

qiθ θ+ esa fdrus ewy gksrs gS\

How many roots are there in( )cos sin
p

qiθ θ+ ?

ç'u 10-n&ek;oj izes; dk dFku fyf[k,A
Write the statement of De-Moivre's Theorem.

Section - 'B'

fuEukafdr ç'uksa ds mŸkj nsaA

Solve the following questions :  (3x5=15)
ç'u 1- vkO;wg A dh tkfr Kkr dhft, %

Find the rank of  matrix  A :

1 2 3

1 4 2

2 6 5

A

 
 =  
  

OR
fuEufyf[kr vkO;wg 'A' ds vkbxsu ekuksa dks Kkr dj laxr vkbxsu lfn'kksa
dks Kkr dhft,A
Find Eigen values & corresponding Eigen vectors of  the following
matrix  A :

6 2 2

2 3 1

2 1 3

A

− 
 = − − 
 − 
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OR
fuEu vkO;wg dk dSfy gSfeYVu izes; dk lR;kiu dj A-1 Kkr dhft,A
Verify Cayley-Hamilton's theorem of the following matrix & find  A-1

where 

1 2 1

0 1 1

3 1 1

A

 
 = − 
 − 

ç'u 2- lehdj.k 

3 22 6 5 0x x x k+ + + =

 esa k dk eku Kkr dhft, tcfd ewy
lekUrj Js.kh esa gS vkSj laxr ewyksa dks Kkr dhft,A

Find the value of  k of the equation 

3 22 6 5 0x x x k+ + + =

 if their roots
are in  A.P. find their roots.

OR

lehdj.k 

3 15 126 0x x− − =

 dks dkMZu fof/k ls gy dhft,A

Solve the equation 
3 15 126 0x x− − =

by Cardan's method.

ç'u 3- fl) dhft, fd lHkh /ku ifjes; la[;kvksa dk leqPp; Q+ lafØ;k *  ds

lkis{k ,d vkcsyh lewg cukrk gSA tcfd lafØ;k 

*

 fuEu izdkj ls
ifjHkkf"kr gS %

Prove that the set of all positive rational numbers 

Q+

is an abelian group

of the operation 

*

 , where 

*

 is defined as follows :

* ,
2

ab
a b =

,V a b Q+∈

OR
eku yks H rFkk K ,d lewg G ds nks milewg gS rc %
Let H and K be two subgroups of the group G. then prove that :

( ). ( )
( )

( )

O H O K
O HK

O H K
=

∩
ç'u 4- ,d Øefofues; oy; dk izR;sd lekdkjh izfrfcEc Hkh Øefofues; oy;

gksrk gSA
Every Homomorphic Image of a commutative ring is also a commutative
ring.
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(3) Code No. : S-158

ç'u 2- ;fn lehdj.k 3 2 0x ax bx c+ + + =  ds ewy 

, ,α β γ

 gks rks fuEu
lefer Qyuksa dks Kkr dhft,A

If 

, ,α β γ

are the roots of the equation 

3 2 0x ax bx c+ + + =

, then

find the following symmetric functions:

1-

2α∑

2-

1

α∑

3-

2α β∑

OR
Qsjkjh fof/k }kjk prq?kkZr lehdj.k dks gy dhft, %

4 3 24 4 24 15 0x x x x− − − + =

Solve bi-quadratic equation by Ferrari's Method :

4 3 24 4 24 15 0x x x x− − − + =

ç'u 3- n' k k Z b; s  fd lH k h i w . k k Z ad k s a  d s  le q Pp; I e s a  l ac a / k

( ){ : , , , 3R a b a b I a b= ∈ −
 ls foHkkT; gS}  ,d rqY;rk lEcU/k gSA

Show that in the set of all integers I, the Relation
( ){ }: , , 3R a b a b I a b is divisor by= ∈ −

  is an equivalence

relation.
OR

;fn izfrfp=.k : , ( ) 2 3f R R f x x→ = +  }kjk rFkk izfrfp=.k

2: , ( ) 1g R R g x x→ = +

}kjk ifjHkkf"kr gks rks (gof)(x) rFkk(fog) (x)

dk eku Kkr dhft,A

If a mapping 

: , ( ) 2 3f R R f x x→ = +

and a mapping

2: , ( ) 1g R R g x x→ = +

 is defined, then find the values of (fog) (x)

and (gof)(x).
ç'u 4- fl) dhft, fd izR;sd pØh; lewg ,d vkcsyh lewg gksrk gSA

Prove that every cyclic group is an Abelian group.
OR

;fn 

: 'f G G→

dksbZ lewg lekdkfjrk gS rks f  ,dSd gksxk ;fn vkSj

P.T.O.
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ç'u 2- ;fn lehdj.k 

3 2 0x ax bx c+ + + =

 ds ewy 

, ,α β γ

 gks rks fuEu
lefer Qyuksa dks Kkr dhft,A

If 

, ,α β γ

are the roots of the equation 

3 2 0x ax bx c+ + + =

, then

find the following symmetric functions:

1-

2α∑

2-

1

α∑

3-

2α β∑

OR
Qsjkjh fof/k }kjk prq?kkZr lehdj.k dks gy dhft, %

4 3 24 4 24 15 0x x x x− − − + =

Solve bi-quadratic equation by Ferrari's Method :

4 3 24 4 24 15 0x x x x− − − + =

ç'u 3- n' k k Z b; s  fd lH k h i w . k k Z ad k s a  d s  le q Pp; I e s a  l ac a / k

( ){ : , , , 3R a b a b I a b= ∈ −
 ls foHkkT; gS}  ,d rqY;rk lEcU/k gSA

Show that in the set of all integers I, the Relation
( ){ }: , , 3R a b a b I a b is divisor by= ∈ −

  is an equivalence

relation.
OR

;fn izfrfp=.k : , ( ) 2 3f R R f x x→ = +  }kjk rFkk izfrfp=.k

2: , ( ) 1g R R g x x→ = +

}kjk ifjHkkf"kr gks rks (gof)(x) rFkk(fog) (x)

dk eku Kkr dhft,A

If a mapping 

: , ( ) 2 3f R R f x x→ = +

and a mapping

2: , ( ) 1g R R g x x→ = +

 is defined, then find the values of (fog) (x)

and (gof)(x).
ç'u 4- fl) dhft, fd izR;sd pØh; lewg ,d vkcsyh lewg gksrk gSA

Prove that every cyclic group is an Abelian group.
OR

;fn 

: 'f G G→

dksbZ lewg lekdkfjrk gS rks f  ,dSd gksxk ;fn vkSj
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dsoy ;fn kerf =

{ },e

tgka kerf,  f  dh vf"V gS rFkk 

,e

 lewg G dk

RkRled vo;o gSA

If 

: 'f G G→

is any group homomorphism, then f  is one-one if and

only if  kerf =

{ }e

, where kerf is the kernel of  

&f e

  is an identity of

a group G .
ç'u 5- ;fn m,  n /ku iw.kkZad gksa] rks fl) dhft, fd %

If  m,  n  are positive integers, then prove that :

( ) ( ) ( )2 2 12
2 cos tan

m nm n m n m b
a ib a ib a b

n a
− + + − = +  

 

OR
C+iS fof/k ls fuEu Js.kh dk ;ksxQy Kkr dhft, %
Find summation of following series by C+iS method :

cos2 cos3
cos

2 3

θ θθ − + − − − −∞

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsaA

Solve the following questions :    (5x5=25)
ç'u 1- O;qRØe.kh; vkO;wgksa P rFkk Q dks Kkr dhft, tks bl izdkj gS fd PAQ

izlkekU; :i esa gS tgka %
Find Non-singular matrices P and Q is such that PAQ is in  the Normal
form of the matrix :

1 2 3

3 2 1

1 3 2

2 1 3

A

 
 
 =
 
 
 
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dsoy ;fn kerf =

{ },e

tgka kerf,  f  dh vf"V gS rFkk 

,e

 lewg G dk

RkRled vo;o gSA

If 

: 'f G G→

is any group homomorphism, then f  is one-one if and

only if  kerf =

{ }e

, where kerf is the kernel of  

&f e

  is an identity of

a group G .
ç'u 5- ;fn m,  n /ku iw.kkZad gksa] rks fl) dhft, fd %

If  m,  n  are positive integers, then prove that :

( ) ( ) ( )2 2 12
2 cos tan

m nm n m n m b
a ib a ib a b

n a
− + + − = +  

 

OR
C+iS fof/k ls fuEu Js.kh dk ;ksxQy Kkr dhft, %
Find summation of following series by C+iS method :

cos2 cos3
cos

2 3

θ θθ − + − − − −∞

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsaA

Solve the following questions :    (5x5=25)
ç'u 1- O;qRØe.kh; vkO;wgksa P rFkk Q dks Kkr dhft, tks bl izdkj gS fd PAQ

izlkekU; :i esa gS tgka %
Find Non-singular matrices P and Q is such that PAQ is in  the Normal
form of the matrix :

1 2 3

3 2 1

1 3 2

2 1 3

A

 
 
 =
 
 
 
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