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I-20
B.A. (Part-I) Examination, 2020

MATHEMATICS

Paper - I

(Algebra and Trigonometry)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeÙes~ ØelÙeskeâ FkeâeF& mes Skeâ ØeMve

keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Attempt all the five questions. One question from

each unit is compulsory. All questions carry equal

marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ØeejbefYekeâ ¤heevlejCe mes DeeJÙetn

1 2 1

A 3 2 3

1 1 2

 
   
  

keâe JÙegl›eâce %eele keâerefpeÙes~

I-20I-20 P.T.O.

With the help of elementary transformation,

find the inverse of A where :

1 2 1

A 3 2 3

1 1 2

 
   
  

(b) efvecve DeeJÙetn keâer peeefle leLee efjefòeâlee %eele keâerefpeS :

0 1 3 1

1 0 1 1

3 1 0 2

1 1 2 0

  
 
 
 
 

 

Find rank and nullity of the following matrix :

0 1 3 1

1 0 1 1

3 1 0 2

1 1 2 0

  
 
 
 
 

 

Q. 2. (a) efmeæ keâerefpeS efkeâ efkeâmeer nefce&šerÙeve DeeJÙetn kesâ

DeefYeuee#eefCekeâ ceeve JeemleefJekeâ nesles nQ~

Prove that eigen value of Hermitian matrix is

real.



(3) (4)
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(b) efmeæ keâerefpeS efkeâ Ssefkeâkeâ DeeJÙetn kesâ DeefYeuee#eefCekeâ cetueeW

keâe ceeheebkeâ 1 neslee nw~

Prove that the eigen value of a unitary matrix

are of unit modulus.

FkeâeF&—II / UNIT-II

Q. 3. (a) kewâueer-nwefceušve ØecesÙe efueefKeS Deewj efmeæ keâerefpeÙes~

Write and prove Cayley-Hamilton theorem.

(b) DeeJÙetn efJeefOe mes efvecve meceerkeâjCeeW keâe nue %eele

keâerefpeS :

x + y + z = 6

x – y + z = 2

2x + y – z = 1

Solve the following equations by using matrix

method :

x + y + z = 6

x – y + z = 2

2x + y – z = 1

Q. 4. (a) DeeJÙetn 
cos sin

A
sin cos

  
     

 kesâ DeefYeuee#eefCekeâ ceeve

SJeb mebiele DeefYeuee#eefCekeâ meefoMe %eele keâerefpeS~

Find Eigen value and corresponding Eigen

vectors of matrix 
cos sin

A
sin cos

  
     

.

(b) DeeJÙetn 

1 0 2

A 0 2 1

2 0 3

 
   
  

 kesâ DeefYeuee#eefCekeâ meceerkeâjCeeW

keâes %eele keâjeW Deewj melÙeeefhele keâjes efkeâ Ùen A Éeje

mevleg<" nesles nQ Deewj A–1 Yeer %eele keâjes~

Find the characteristic equation of the

matrix :

1 0 2

A 0 2 1

2 0 3

 
   
  

FkeâeF&—III / UNIT-III

Q. 5. (a) Ùeefo meceerkeâjCe x3 + 3px2 + 3qx + r = 0 kesâ cetue

iegCeesòej ßesCeer ceW nQ lees efmeæ keâerefpeS efkeâ : p3r = q3



(5) (6)

I-20I-20 P.T.O.

If the roots of the equation x3 + 3px2 + 3qx +

r = 0 are in G.P. then prove that : p3r = q3.

(b) meceerkeâjCe 9x3 – 6x2 + 1 = 0 keâes keâe[&ve efJeefOe mes nue

keâerefpeS~

Solve the equation 9x3 – 6x2 + 1 = 0 by

Carden method.

Q. 6. (a) meceerkeâjCe x4 – 3x2 – 42x – 40 = 0 keâes okeâelex efJeefOe

mes nue keâerefpeS~

Solve the equation x4 – 3x2 – 42x – 40 = 0

by Descarte’s method.

(b) Ùeefo , ,  meceerkeâjCe x3 – px2 + qx – r = 0, r  0 kesâ

cetue nQ leye Jen meceerkeâjCe Øeehle keâerefpeS efpemekesâ cetue

     
 

 


1 1 1
, ,  nQ~

If , ,  are the roots of the equation x3 – px2

+ qx – r = 0, r  0 then find the equation

whose roots are      
 

 


1 1 1
, , .

FkeâeF&—IV / UNIT-IV

Q. 7. (a) meceekeâeefjlee keâe cetueYetle ØecesÙe efueefKeS Deewj efmeæ

keâerefpeS~

Write and prove fundamental theorem of

homomorphism.

(b) efmeæ keâerefpeS efkeâ oes GheJeueÙeeW keâe meJe&efve‰ GheJeueÙe

neslee nw~

Prove that the intersection of two subrings is

subring.

Q. 8. (a) ue«eebpe ØecesÙe efueefKeS Deewj efmeæ keâerefpeÙes~

Write and prove Lagrange’s theorem.

(b) Q+ meYeer Oeve heefjcesÙe mebKÙeeDeeW keâe mecegÛÛeÙe nw~ ceevee

Q+ ceW * efÉDeeOeejer mebef›eâÙee efvecveefueefKele Øekeâej

heefjYeeef<ele nw :

ab
a b V a.b Q

2
 



efoKeeFÙes efkeâ (Q+, *) Skeâ Deeyesueer mecetn nw~



(7) (8)

I-20 100I-20 P.T.O.

Q+ is the set of all positive rational numbers

and let the binary operation * defined as

follows in Q+ :

ab
a b V a.b Q

2
 



Prove that (Q+, *) is an abelian group.

FkeâeF&—V / UNIT-V

Q. 9. (a) o-ceeÙeJej ØecesÙe efueefKeS Deewj efmeæ keâerefpeS~

Write and prove De-Moivre's theorem.

(b) efmeæ keâerefpeS :

4

5

(cos isin )
sin9 icos9

(sin icos )

  
   

  

Prove that :

4

5

(cos isin )
sin9 icos9

(sin icos )

  
   

  

Q. 10. (a) efmeæ keâerefpeS :

      
   

n 1n n 2 n
1 i 1 i 2 .cos

4

Prove that :

      
   

n 1n n 2 n
1 i 1 i 2 .cos

4

(b) Ùeefo 
1

x 2cos ,
x

    lees efmeæ keâerefpeS

efkeâ 4
4

1
x 2cosn

x
  

leLee
4

4

1
x 2isinn

x
  

If 
1

x 2cos ,
x

    then prove

that 4
4

1
x 2cosn

x
    and

4
4

1
x 2isinn

x
  

——


