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Examination, 2021

MATHEMATICS

Paper - I

(Algebra and Trigonometry)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ, ØelÙeskeâ ØeMve mes efkeâvneR oes YeeieeW keâes

nue keâerefpeÙes~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question. All questions carry

equal marks.

FkeâeF&—I

UNIT-I

Q. 1. (a) efmeæ keâerefpeÙes efkeâ oes DeeJÙetneW kesâ iegCeveHeâue keâer peeefle,

Gve DeeJÙetneW ceW mes Oeerceer keâer peeefle mes DeefOekeâ veneR nes

mekeâleer~

Prove that the rank of product of two

matrices cannot exceed the rank of either

matrix.

(b) efvecve DeeJÙetn keâer peeefle keâerefpeÙes :

1 1 1

A b c c a a b

bc ca ab

 
     
  

Find the rank of the following matrix :

1 1 1

A b c c a a b

bc ca ab

 
     
  

(c) oMee&FS efkeâ oes DeeJÙetn A, C–1AC Skeâ ner DeeFiesve ceeve

jKeles nQ~

Show that the two matrices A, C–1AC have

the same eigen values.
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FkeâeF&—II

UNIT-II

Q. 2. (a) efvecve meceerkeâjCeeW keâes DeeJÙetn-efJeefOe keâer ØeejefcYekeâ

mebef›eâÙeeDeeW Éeje nue keâerefpeÙes :

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

(b) meceerkeâjCe 2x3 + 6x2 + 5x + k = 0 ceW k keâe ceeve

%eele keâerefpeÙes peyeefkeâ cetue meceevlej ßesCeer ceW nw~

Find the value of k in the equation

2x3 + 6x2 + 5x + k = 0 given the roots are in

arithmetic progression.

(c) meceerkeâjCe 2x3 + x2 – 7x + 6 = 0 keâes nue keâerefpeÙes,

peyeefkeâ oes cetueeW keâe Devlej 3 nw~

Solve the equation 2x3 + x2 – 7x + 6 = 0

when the difference of two roots is 3.

FkeâeF&—III

UNIT-III

Q. 3. (a) Ùeefo H, G keâe keâesF& Ghemecetn nw efoKeeFÙes efkeâ

H–1 = H

If H is any subgroup of G, then show that

H–1 = H.

(b) Ùeefo H, G keâe keâesF& Ghemecetn nw leLee h  H lees efmeæ

keâerefpeÙes efkeâ Hh = H = hH

If H is a subgroup of G and h  H then prove

that Hh = H = hH.
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(c) ues«eevpe ØecesÙe efueefKeÙes SJeb efmeæ keâerefpeÙes~

State and prove that Lagrange’s theorem.

FkeâeF&—IV

UNIT-IV

Q. 4. (a) ›eâceÛeÙe 
1 2 3 4

1 3 4 2

 
 
 

 keâe Øeefleueesce %eele keâerefpeÙes~

Find the inverse of the permutation

1 2 3 4

1 3 4 2

 
 
 

(b) efmeæ keâerefpeÙes efkeâ meceeve keâesefš kesâ oes Ûe›eâerÙe mecetn

leguÙeekeâejer nesles nw~

Prove that two cyclic groups of same order

are isomorphic.

(c) #es$e keâer heefjYee<ee GoenjCe meefnle mecePeeFÙes~

Explain the definition of field with example.

FkeâeF&—V

UNIT-V

Q. 5. (a) Ùeefo u logtan
4 2

  
  

 
 leye efmeæ keâerefpeÙes :

u
tanh tan

2 2




If u logtan
4 2

  
  

 
, then prove that

u
tanh tan

2 2


 .

(b) nue keâerefpeÙes :

1 1tan 2x tan 3x
4

  
 

Solve :

1 1tan 2x tan 3x
4

  
 

(c) nue keâerefpeÙes :

1 1cot x tan 3
2
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Solve :

1 1cot x tan 3
2

  
 

——


