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(049) B.Sc. Part-I (Maths Group)
Term End Examination, 2021-22

Mathematics (Paper-I)
Time : 3 hrs. ] [ Maximum Marks : 50

Note 
Attempt any two questions from each Unit.

[bdkbZ&I  Unit-I]
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A 5

With the help of elementary transformation find the inverse of 























120

031

221

A .

ii 5

Show that the eigen valves of a Unitary matrix are of Unit modulus.

iii 
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A A–1

A5 – 4A4–7A3 +11A2 – A – 10 I A 5

Verify Cayley-Hamitton theorem for the matrix 
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A  and find its inverse. Also express AA5 –

4A4–7A3 +11A2 – A – 10 I as a linear Polynomial in A.

[bdkbZ&II  Unit-II]

2. i 5

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

ii x3 + 3px2 + 3qx + r = 0 2q3 = r (3pq–r) 5

If the roots of the equation x3 + 3px2 + 3qx +r =0 are in H.P. then prove that 2q3 = r (3pq–r).

iii x3 – 18x – 35 = 0 5

Solve the equation x3 – 18x – 35 = 0 by Cardon's method.



[bdkbZ&III  Unit-III]

3. i R S X RS X 5

If R and S be equivalence relations in the set X, then prove that RS is an equivalence relation in X.

ii G (ab)2 = a2b2 a, bG 5

Prove that a group G is abelian iff

(ab)2 = a2b2 a, bG.

iii (G,·) a, x G 0(a) = 0(x–1 ax) 5

Let (G, ·) be IV group and a, x G then show that 0(a) = 0(x–1 ax).

[bdkbZ&IV  Unit-IV]

4. i N, G  f : G  G/N

f(x) = Nx xG

f G G/N kerf = N. 5

Let N be a normal subgroup of group G and f : G  G/N be a mapping defined by f(x) = Nx xG

Then show that f is homorphism of G on the G/N and kerf = N.

ii 5

Prove that intersection of two ideals is an ideal.

iii 5

Show that every finite integral domainis a field.

[bdkbZ&V  Unit-V]

5. i n    
4

n
cos2i1i1 12nnn 

 
5

If n is any positive integer then prove that :     
4

n
cos2i1i1 12nnn 

 

ii i+i=(+i)  )1n4(22 e 5

If i+i=(+i) then show that :   )1n4(22 e

iii  x3 + px2 + qx + p = 0 tan–1 + tan–1 + tan–1 = n
If are the roots of the equation

x3 + px2 + qx + p = 0 then prove that :

tan–1 + tan–1 + tan–1 = n 5

2500

AA-1142


