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B.Sc. (Part-I) (Old Course)

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) oMee&FÙes efkeâ R3 keâe GhemecegÛÛeÙe {(3, 4, –1), (1, 2, 0),

(1, 0, –1)} jwefKekeâle: hejleb$e nw~

Show that the subset {(3, 4, –1), (1, 2, 0), (1,

0, –1)} of R3 is linearly dependent.

(b) DeeJÙetn 
1 0 2

A 0 2 1

2 0 3

 
   
  

 keâe DeefYeuee#eefCekeâ meceerkeâjCe

%eele keâerefpeÙes Deewj melÙeeefhele keâerefpeÙes efkeâ Ùen A Éeje

mevleg° neslee nw Deewj Fmekeâe Øeefleueesce Yeer %eele keâerefpeÙes~

Find the characteristic equation of the matrix

1 0 2

A 0 2 1

2 0 3

 
   
  

 and verify that it is satisfied

by A and hence find A–1.

(c) DeeJÙetn 
5 4

A
1 2

 
  
 

 keâe DeeFiesve ceeve Deewj DeeFiesve

meefoMeeW keâes Øeehle keâerefpeÙes~

Find the eigen values and eigen vectors for

the matrix :

5 4
A

1 2

 
  
 
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FkeâeF&—II / UNIT-II

Q. 2. (a) nue keâerefpeÙes :

x1 + x2 + x3 = 0

x1 + 2x2 – x3 = 0

2x1 + x2 + 3x3 = 0

Solve :

x1 + x2 + x3 = 0

x1 + 2x2 – x3 = 0

2x1 + x2 + 3x3 = 0

(b) Jen ØeefleyebOe %eele keâerefpeÙes peye meceerkeâjCe x3 – px2 +

qx – r = 0 kesâ oes cetue ,  Fme Øekeâej nQ efkeâ

+  = 0

Find the condition that the two roots ,  of

the equation x3 – px2 + qx – r = 0 are such

that +  = 0.

(c) meceerkeâjCe x3 – px + q = 0 kesâ oes cetueeW kesâ meceeve

nesves kesâ efueÙes DeeJeMÙekeâ ØeefleyebOe %eele keâerefpeÙes~

Find the condition that two roots of the

euqation x3 – px + q = 0 are equal.

FkeâeF&—III / UNIT-III

Q. 3. (a) efmeæ keâerefpeÙes efkeâ efkeâmeer mecetn G ceW meJeeËiemecelee keâe

mebyebOe pees efvecve Øekeâej mes heefjYeeef<ele nw

  1a b mod H ab H  

Skeâ leguÙelee mebyebOe neslee nw~

Show that the relative of congruency in a

group G, defined by

  1a b mod H ab H  

is an equivalence relation.

(b) DeeÙeuej ØecesÙe keâes efueefKeÙes leLee efmeæ keâerefpeÙes~

State and prove that Euler's theorem.
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(c) Heâcee& ØecesÙe keâes efueefKeÙes leLee efmeæ keâerefpeÙes~

State and prove Formate theorem.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) efvecveefueefKele keâes heefjYeeef<ele keâerefpeÙes SJeb Skeâ GoenjCe

oerefpeÙes :

(i) hetCeeËkeâerÙe Øeevle

(ii) #es$e

Define the following with an example :

(i) Integral domain

(ii) Field

(b) efmeæ keâerefpeÙes Skeâ hetCeeËkeâerÙe Øeevle keâe DeefYeue#eCe 0 Ùee

Skeâ DeYeepÙe mebKÙee neslee nw~

Prove that the characteristic of an integral

domain is either zero or prime number.

(c) eEjie keâer heefjYee<ee GoenjCe meefnle efueefKeÙes~

Write down definition of Ring with examples.

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeÙes :

1 1

2

x
sin h x tan h

1 x

 


Prove that :

1 1

2

x
sin h x tan h

1 x

 


(b) efvecveefueefKele ßesefCeÙeeW keâe ÙeesieHeâue %eele keâerefpeÙes :

(i)
1 1

cos cos2 cos3 ........
2 3

      

(ii)
1 1

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

      

Find the sum of the following series :

(i)
1 1

cos cos2 cos3 ........
2 3

      

(ii)
1 1

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

      
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(c) [er-cee@ÙeJej ØecesÙe keâe GheÙeesie keâjkesâ meceerkeâjCe nue

keâerefpeÙes :

x7 + x4 + x3 + 1 = 0

Use De-Moivre's theorem to solve equation :

x7 + x4 + x3 + 1 = 0

——
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JN-174
B.Sc. (Part-I) (New Course)

Examination, 2021
MATHEMATICS

Paper - I

(Algebra and Trigonometry)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : ØelÙeskeâ FkeâeF& mes oes Yeeie nue keâjvee DeefveJeeÙe& nw~ ØelÙeskeâ ØeMve

kesâ Debkeâ meceeve nQ~

Note : Attempt any two parts from each unit is

compulsory. Each question carry equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ØeejefcYekeâ ™heevlejCe keâer meneÙelee mes efvecve DeeJÙetn keâe

JÙegl›eâce %eele keâerefpeS :

0 1 2 2

1 1 2 3
A

2 2 2 3

2 3 3 3

 
 
 
 
 
 

Find the inverse of the following matrix by

elementary transformation :

0 1 2 2

1 1 2 3
A

2 2 2 3

2 3 3 3

 
 
 
 
 
 

(b) Ùeefo 
1 2

A
1 3

 
  
  

 lees A6 – 4A5 + 8A4 – 12A3 +

14A2 keâes A ceW Skeâ jwefKekeâ yengheo ceW JÙeòeâ keâerefpeS~

If 
1 2

A
1 3

 
  
  

, express AA6 – 4A5 + 8A4 –

12A3 + 14A2 as a linear polynomial in A.

(c) efvecve DeeJÙetn kesâ DeeFieve ceeve Deewj DeeFieve meefoMe %eele

keâerefpeS :

5 4 2

A 4 5 2

2 2 2

 
 
 
 
  
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Find the eigen values and eigen vectors of

the following matrix :

5 4 2

A 4 5 2

2 2 2

 
 
 
 
  

FkeâeF&—II / UNIT-II

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

x – 2y + 3z = 6

3x + y – 4z = –7

5x – 3y + 2z = 5

Solve the following equations by matrix

method :

x – 2y + 3z = 6

3x + y – 4z = –7

5x – 3y + 2z = 5

(b) efvecve meceerkeâjCe keâes nue keâerefpeS :

6x6 – 25x5 + 31x4 – 31x2 + 25x – 6 = 0

Solve the following equation :

6x6 – 25x5 + 31x4 – 31x2 + 25x – 6 = 0

(c) efvecve meceerkeâjCe keâes keâe[&ve efJeefOe mes nue keâerefpeS :

x3 – 21x – 344 = 0

Solve the following equation by Carden's

method :

x3 – 21x – 344 = 0

FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo R, mecegÛÛeÙe A ceW Skeâ leguÙelee mecyevOe nw, lees efmeæ

keâerefpeS efkeâ R–1 Yeer mecegÛÛeÙe A ceW Skeâ leguÙelee mecyevOe

nw~

If R is an equivalence relation in the set A,

then prove that R–1 is an equivalence relation

in the set A.
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(b) Ùeefo a, b  G lees meceerkeâjCe ax = b Deewj ya = b,

G ceW DeefÉleerÙe nue jKeles nQ~

If a, b  G then the equations ax = b and

ya = b have unique solution in G.

(c) Ùeefo
1 2 3 4 5

A
2 3 1 5 4


 
 
 

 Deewj 
1 2 3 4 5

B
2 3 1 5 4


 
 
 

 lees AB

Deewj BA %eele keâerefpeS~

If 
1 2 3 4 5

A
2 3 1 5 4


 
 
 

 and 
1 2 3 4 5

B
2 3 1 5 4


 
 
 

 then find

AB and BA.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) meceekeâeefjlee keâe cetueYetle ØecesÙe efueefKeS Deewj efmeæ

keâerefpeS~

Write and prove fundamental theorem on

homomorphism.

(b) efmeæ keâerefpeS efkeâ Ùeesie Deewj iegCeve kesâ meehes#e meefcceße

mebKÙeeDeeW keâe mecegÛÛeÙe Skeâ JeueÙe nw~

Prove that the set of all complex numbers is

a ring with respect to addition and

multiplication.

(c) efoKeeFS efkeâ meefcceße mebKÙeeDeeW keâe mecegÛÛeÙe ›eâefcele

hetCeeËkeâerÙe Øeevle veneR nw~

Show that the set of complex numbers is not

ordered integral domain.

FkeâeF&—V / UNIT-V

Q. 5. (a) efmeæ keâerefpeS efkeâ :

1 1

2

x
tan h x sin h

1 x

 


Prove that :

1 1

2

x
tan h x sin h

1 x

 


(b) efmeæ keâerefpeS :

 1x
log tan i i tan sin hx

4 2
 

  
 
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Prove that :

 1x
log tan i i tan sin hx

4 2
 

  
 

(c) Ùeefj  Deewj  meceerkeâjCe x2 – 2x + 4 = 0 kesâ cetue

neW, leye :

n n n 1 n
2 cos

3
 

   

If  and  are roots of the equation x2 – 2x

+ 4 = 0 then prove that :

n n n 1 n
2 cos

3
 

   

——


