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I-174
B.Sc. (Part-I) Examination, 2020

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) Ùeefo A leLee B meceefcele (efJe<ece-meceefcele) DeeJÙetn nw, leye

oMee&FS efkeâ A + B meceefcele (efJe<ece-meceefcele) nw~ 5

If A and B are symmetric (skew symmetric),

show that A + B is symmetric (skew

symmetric).
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(b) efvecveefueefKele DeeJÙetn keâes hebefòeâ-meceeveerle SsMesueeve ™he ceW

meceeveÙeve keâerefpeÙes Deewj Fmekeâer peeefle SJeb MetvÙelee %eele

keâerefpeS : 5

2 3 0 1

1 0 1 2
A

1 1 1 2

1 5 3 1

 
 
 
 
  
 
  

Reduce the following matrix to the row-

reduced echelon form and determine its rank

and nullity :

2 3 0 1

1 0 1 2
A

1 1 1 2

1 5 3 1

 
 
 
 
  
 
  

(c) efmeæ keâerefpeÙes efkeâ Jeie&mece DeeJÙetn kesâ DeeFiesve ceeve

(DeefYeuee#eefCekeâ cetue) MetvÙe Ùee FkeâeF& nesles nw~ 5

Prove that the eigen values of idempotent

matrix are zero or one.
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(3) (4)

FkeâeF&—II / UNIT-II

Q. 2. (a) keäÙee meceerkeâjCeeW keâe efvecveefueefKele efvekeâeÙe : 5

x1 + 2x2 + 3x3 = 0

3x1 + 4x2 + 4x3 = 0

7x1 + 10x2 + 12x3 = 0

Skeâ GYeÙeefve‰ (common) MetvÙeslej nue jKelee nw ?

Does the following system of equations :

x1 + 2x2 + 3x3 = 0

3x1 + 4x2 + 4x3 = 0

7x1 + 10x2 + 12x3 = 0

possess a common non-zero solution ?

(b) meceerkeâjCe x4 + 8x3 + x – 5 = 0 keâe Ssmes meceerkeâjCe

ceW ™heevlejCe keâerefpeS efpemeceW efÉleerÙe heo ve nes~ 5

Transform the equation x4 + 8x3 + x – 5 = 0

into an equation lacking the second terms.

(c) keâe[&ve efJeefOe (Cardon's method) Éeje efvecveefueefKele

ef$eIeele meceerkeâjCe keâes nue keâerefpeÙes : 5

9x3 + 6x2 – 1 = 0

Solve by Cardon's method the following

cubic equation :

9x3 + 6x2 – 1 = 0

FkeâeF&—III / UNIT-III

Q. 3. (a) efmeæ keâerefpeÙes efkeâ FkeâeF& kesâ Ûeej ÛelegLe& cetueeW (fourth

roots) keâe mecegÛÛeÙe {1, –1, i, –i} iegCeve mebef›eâÙee kesâ

Devleie&le Skeâ heefjefcele Deeyesueer mecetn nw~ 5

Show that the set of fourth roots of unity

(namely {1, –1, i, –i}) forms an finite abelian

group with respect to multiplication.

(b) efmeæ keâerefpeÙes efkeâ efkeâmeer Ghemecetn kesâ oes oef#eCe (Jeece)

menmecegÛÛeÙe Ùee lees efJemebIeerÙe (DemebÙegòeâ) Ùee meJe&mece

(meJeeËiemece) nesles nQ~ 5



(5) (6)
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Prove that any two right (left) cosets of a

subgroup are either disjoint or identical.

(c) Ùeefo H mecetn G keâe Skeâ Ghemecetn nw leLee N, G keâe

Skeâ ØemeeceevÙe Ghemecetn nw, lees oMee&FÙes efkeâ H  N, H

keâe Skeâ ØemeeceevÙe Ghemecetn nw~ 5

If H is a subgroup of group G and N is a

normal subgroup of G, then show that H  N

is a normal subgroup of H.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) oMee&FS efkeâ hetCeeËkeâeW keâe Ùeesieelcekeâ mecetn : 5

G = {....., –3, –2, –1, 0, 1, 2, 3, .....}

Ùeesieelcekeâ mecetn G* = {....., –3m, –2m, –m, 0, m,

2m, 3m, ......}

mes leguÙekeâejer nw, peneB m  0 keâesF& efmLej hetCeeËkeâ nw~

Show that the additive group of integers :

G = {....., –3, –2, –1, 0, 1, 2, 3, .....}

is isomorphic to the additive group

G* = {....., –3m, –2m, –m, 0, m, 2m, 3m,

......}

where m  0 is any constant integer.

(b) JeueÙe R kesâ Skeâ Deefjòeâ GhemecegÛÛeÙe S keâes R keâe Skeâ

GheJeueÙe nesves kesâ efueÙes DeeJeMÙekeâ SJeb heÙee&hle ØeefleyebOe Ùen

nw efkeâ : 5

(i) S + (–S) = S

(ii) SS  S

The necessary and sufficient conditions for a

non-empty subset S of a ring R to be a

subring of R are :

(i) S + (–S) = S

(ii) SS  S

(c) efmeæ keâerefpeÙes efkeâ MetvÙe Yeepekeâ jefnle Skeâ heefjefcele ›eâce-

efJeefvecesÙe JeueÙe Skeâ #es$e neslee nw~  5

Prove that a finite non-zero, commutative

ring without zero divisors is a field.

FkeâeF&—V / UNIT-V

Q. 5. (a) sin 7 keâes sin  Deewj cos  keâer IeeleeW ceW Øemeej

keâerefpeÙes~ 5

Expand sin 7 in powers of sin and cos .
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(b) efmeæ keâerefpeÙes efkeâ : 5

1 1 1as bs cs
tan tan tan ,

bc ca ab
       

        
     

peneB a + b + c = s

Prove that :

1 1 1as bs cs
tan tan tan ,

bc ca ab
       

        
     

where a + b + c = s

(c) efvecveefueefKele ßesCeer keâe ÙeesieHeâue %eele keâerefpeÙes :  5

2 3sin2 cos sin3 cos
sin cos .....

2! 3!

   
     

Find the sum of the following series :

2 3sin2 cos sin3 cos
sin cos .....

2! 3!

   
     

——


