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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 keâerefpeS~ 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) kesâJeue ØeejefcYekeâ mebef›eâÙeeDeeW kesâ GheÙeesie mes efvecveefueefKele

DeeJÙetn keâe JÙegl›eâce %eele keâerefpeS :

1 2 2

A 1 3 0

0 2 1

 
   
  

Find the inverse of the following matrix by

elementary operations only :

1 2 2

A 1 3 0

0 2 1

 
   
  

(b) efmeæ keâjW : efkeâmeer DeeJÙetn kesâ efYevve-efYevve DeeFiesve ceeveeW

kesâ mebiele DeeFiesve meefoMe jwefKekeâle: mJelev$e nesles nQ~

Prove that : The eigen vectors corresponding

to distinct eigen values of matrix are linearly

independent.

(c) kewâues-nwefceušve ØecesÙe keâes efvecveefueefKele DeeJÙetn kesâ efueS

melÙeeefhele keâerefpeS :

1 2 0

2 1 0

0 0 1

 
  
  
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Verify Cayley-Hamilton theorem for the

following matrix :

1 2 0

2 1 0

0 0 1

 
  
  

FkeâeF&—II / UNIT-II

Q. 2. (a) efvecveefueefKele keâes DeeJÙetn efJeefOe mes nue keâerefpeS :

x + y + z = 6

x + 2y + 3z = 14

x + 4y + 9z = 36

Solve the following by matrix method :

x + y + z = 6

x + 2y + 3z = 14

x + 4y + 9z = 36

(b) meceerkeâjCe x4 + 4x3 + 2x2 – 4x – 2 = 0 keâes

™heevleefjle keâerefpeS, efpemeceW efÉleerÙe heo ve nes~

Transform the equation x4 + 4x3 + 2x2 – 4x

– 2 = 0 into an equation lacking the second

terms.

(c) keâe[&ve efJeefOe mes efvecveefueefKele ef$eIeele meceerkeâjCe keâes nue

keâerefpeS :

35x3 – 18x2 + 1 = 0

Solve by Cardon's method the following

cubic equation :

35x3 – 18x2 + 1 = 0

FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo ØeefleefÛe$eCe f : R  R leLee g : R  R ›eâceMe:

f(x) = x2 V  x  R leLee g(x) = sin x V  x  R

mes heefjYeeef<ele neW, leye efoKeeFÙes efkeâ :

gof  fog
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If mapping f : R  R and g : R  R are

defined by f(x) = x2 V  x  R and g(x) = sin x

V  x  R respectively, then show that :

gof  fog

(b) Ùeefo H, K Skeâ mecetn G kesâ oes Ghemecetn nQ, leye efmeæ

keâerefpeS efkeâ HK, G keâe Ghemecetn nesiee Ùeefo Deewj kesâJeue

Ùeefo HK = KH.

If H, K are two subgroups of group G, then

prove that HK will be subgroup of G if and

only if HK = KH.

(c) iegCeelcekeâ mecetn G = {1, –1, i, –i} mes leguÙeekeâejer

efveÙeefcele ›eâceÛeÙe mecetn %eele keâerefpeÙes~

Find the regular permutation group isomorphic

to the multiplicative group G = {1, –1, i, –i}.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) meceekeâeefjlee hej efÉleerÙe ØecesÙe efueefKeS Je efmeæ keâerefpeS~

State and prove the second theroem on

homomorphism.

(b) efmeæ keâerefpeS efkeâ Skeâ JeueÙe R ›eâce-efJeefveceÙeer neslee nw

Ùeefo Deewj kesâJeue Ùeefo :

(a + b)2 = a2 + 2ab + b2 V  a, b  R

Prove that a ring R is commutative if and

only if :

(a + b)2 = a2 + 2ab + b2 V  a, b  R

(c) #es$e Je Ghe#es$e keâe GoenjCe meefnle heefjYee<ee oerefpeS~

Define field and subfield with example.

FkeâeF&—V / UNIT-V

Q. 5. (a) tan 4 keâes tan  keâer IeeleeW ceW Øemeej keâerefpeS~

Expand tan 4 in powers of tan .
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(b) Ùeefo u log tan ,
4 2

  
  

 
 leye efmeæ keâerefpeS :

u
tan tan

2 2




If u log tan ,
4 2

  
  

 
 then prove that :

u
tan tan

2 2




(c) efmeæ keâerefpeS efkeâ :

1 1 1
1 .........

3 5 7 2 2


    

Prove that :

1 1 1
1 .........

3 5 7 2 2


    

——
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(b) Ùeefo u log tan ,
4 2

  
  

 
 leye efmeæ keâerefpeS :

u
tan tan

2 2




If u log tan ,
4 2

  
  

 
 then prove that :

u
tan tan

2 2




(c) efmeæ keâerefpeS efkeâ :

1 1 1
1 .........

3 5 7 2 2


    

Prove that :

1 1 1
1 .........

3 5 7 2 2


    

——
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