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IN-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 : ØelÙeskeâ FkeâeF& mes oes Yeeie keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ

Debkeâ meceeve nQ~

Note : Two parts from each unit is compulsory. All

questions carry equal marks.

FkeâeF&—I / UNIT-I

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

JÙegl›eâce %eele keâerefpeS : 5

0 2 1 3

1 1 1 2
A

1 2 0 1

1 1 2 6
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Using elementary transformations, find the

inverse of the following matrix :

0 2 1 3

1 1 1 2
A

1 2 0 1

1 1 2 6

 
   
 
 
 

(b) DeeJÙetn 

2 1 0

A 0 1 1

0 2 4

 
   
  

 keâe DeeFieve ceeve Deewj DeeFieve

meefoMe keâe efveOee&jCe keâerefpeS~ 5

Determine the eigen values and eigen

vectors of the matrix :

2 1 0

A 0 1 1

0 2 4

 
   
  

(c) Ùeefo 
3 1

A
1 2

 
   

 lees kewâues-nsefceušve ØecesÙe keâe ØeÙeesie

keâjkesâ 2A5 – 3A4 + A2 – 4I keâes A ceW jwefKekeâ yengheo

ceW JÙeòeâ keâerefpeS~ 5
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(3) (4)

If 
3 1

A
1 2

 
   

 then by using Cayley-Hamilton

theorem to express 2A5 – 3A4 + A2 – 4I as

a linear polynomial in A.

FkeâeF&—II / UNIT-II

Q. 2. (a) efvecve meceerkeâjCeeW keâes DeeJÙetn efJeefOe mes nue keâerefpeS : 5

x + 2y – z = 3

3x – y + 2z = 1

2x – 2y + 3z = 2

x – y + z = –1

Solve the following equations by matrix

method :

x + 2y – z = 3

3x – y + 2z = 1

2x – 2y + 3z = 2

x – y + z = –1

(b) Ùeefo , ,  ef$eIeele meceerkeâjCe x3 – px2 + qx – r = 0

kesâ cetue nQ, leye Jen meceerkeâjCe Øeehle keâerefpeS efpemekesâ cetue

1 1 1
, ,     

  
 nQ~ 5

If , ,  are the roots of the cubic x3 – px2 +

qx – r = 0, find the equation whose roots are

1 1 1
, ,     

  
.

(c) [smekeâelex efJeefOe Éeje x4 – 3x2 – 42x – 40 = 0 keâes

nue keâerefpeS~ 5

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

by Descarte's method.

FkeâeF&—III / UNIT-III

Q. 3. (a) efmeæ keâerefpeS efkeâ JeemleefJekeâ mebKÙeeDeeW kesâ mecegÛÛeÙe R hej

"a b a b "~    mes heefjYeeef<ele mecyevOe leguÙelee

mecyevOe nw~ 5

Prove that for the set of real numbers R, the

relation "~" defined by :

a b a b~    is an equivalence relation.



(5) (6)
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(b) efmeæ keâerefpeS efkeâ efkeâmeer mecetn kesâ oes ØemeeceevÙe GhemecetneW

keâe meJe&efve‰ ØemeeceevÙe Ghemecetn neslee nw~ 5

Prove that the intersection of two normal

subgroups of any group is normal subgroup.

(c) Ùeefo a = (1, 3, 5) (1, 2) SJeb b = (1, 5, 7, 9)

lees a–1ba %eele keâerefpeS~ a SJeb b mecegÛÛeÙe {1, 2, 3,

4, 5, 6, 7, 8, 9} hej heefjYeeef<ele ›eâceÛeÙe nQ~ 5

If a = (1, 3, 5) (1, 2) and b = (1, 5, 7, 9) then

find a–1ba, a and b are permutations defined

on the set {1, 2, 3, 4, 5, 6, 7, 8, 9}.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) efmeæ keâerefpeS efkeâ mecetn G keâe ØelÙeskeâ meceekeâejer Øeefleefyecye

G kesâ efkeâmeer efJeYeeie mecetn kesâ leguÙeekeâejer nw~ 5

Prove that every homomorphic image of

group G is isomorphic to some quotient

group of G.

(b) efmeæ keâerefpeS efkeâ JeueÙe (R, +, •) keâe GhemecegÛÛeÙe S

Skeâ GheJeueÙe nw Ùeefo Deewj kesâJeue Ùeefo : 5

(i) a S, b S a b S V a,b S     

(ii) a S, b S a b S V a,b S     

Prove that a subset S of the ring (R, +, •) is

a subring iff :

(i) a S, b S a b S V a,b S     

(ii) a S, b S a b S V a,b S     

(c) efmeæ keâerefpeS efkeâ meefcceße mebKÙeeDeeW keâe mecegÛÛeÙe ›eâefcele

hetCeeËkeâerÙe Øeevle veneR nw~  5

Prove that the set of complex numbers is not

an ordered integral domain.

FkeâeF&—V / UNIT-V

Q. 5. (a) Ùeefo m Deewj n Oeve hetCeeËkeâ neW, lees efmeæ keâerefpeS : 5

     
m 2nm n m n 2 2a ib a ib 2 a b    

1m b
cos tan

n a
  

  
  



(7)
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If m and n are positive integers, then prove

that :

     
m 2nm n m n 2 2a ib a ib 2 a b    

1m b
cos tan

n a
  

  
  

(b) efvecveefueefKele ßesCeer keâes peesefÌ[S : 5

2

1 1
sin sin2 sin3 ........

2 2
       Devevle heoeW

lekeâ~

Sum of series :

2

1 1
sin sin2 sin3 ........

2 2
       till infinity..

(c) efmeæ keâerefpeS efkeâ :  5

1x i
i log 2tan x

x i


  


Prove that :

1x i
i log 2tan x

x i


  


——


