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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 1st Semester Examination, 2022  

CC2-MATHEMATICS 

ALGEBRA 
Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks. 

 GROUP-A 

1. Answer any four questions: 3×4 = 12

(a) If :T  ℝ3 → ℝ and 2
3

2
2

2
1321 ),,( xxxxxxT ++=  then show that T is not a Linear 

Transformation. 
3

(b) If a, b, x are real and 1)(mod =+ iba , prove that xiiba )( +  is purely real.  3
(c) A relation ρ on ℤ is defined by ∈= ),{( baρ ℤ × ℤ : ba − is divisible by 7}. Show 

that ρ  is an equivalence relation. 
3

(d) If qpxx ++ 33  has a factor of the form 2)( α−x ,  then show that 03 32 =+ pq . 3

(e) Prove that nnnn 32 )!(4)1( >+  where n be a positive integer greater than 1. 3

(f) Determine the rank of the matrix  

    
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

3663
6842
0121

. 

3

  

 GROUP-B 
2. Answer any four questions: 6×4 = 24

(a) Obtain the fully reduced normal form of the matrix 

    

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

102493
82462
30131
12100

 

6

(b) If )0()sin(log π<<+=+ xivuiyx , prove that 

(i) )cos(coshlog
2
1 22 xyu −=  

(ii) )tanh(cottan 1 yxv −=  

6

(c) If α be a non-real root of 17 =x , find the equation whose roots are 
   )( 6αα + , )( 52 αα + , )( 43 αα + . 

6
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(d) Find the eigenvalues and the corresponding eigenvectors of the following real 
matrix. 

   
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−
−

653
122
211

 

6

(e) If a, b, c, d are positive and not all equal then prove that 

  
dcbacbabadadcdcb +++

>
++

+
++

+
++

+
++

163333 . 

6

(f) (i) Find the least positive residues in )77(mod336 . 
(ii) If a mapping →Af : ℝ, where }10|{ <<= xxA  is defined by

|12|1
12)(
−−

−=
x

xxf , Ax∈  then show that f  is bijective. 

3+3

  
 GROUP-C 
3. Answer any two questions: 12×2 = 24

  (a) (i) State and prove Division algorithm. 6
 (ii) The matrix of a Linear transformation T : ℝ3 → ℝ3 relative to the ordered 

basis {(–1, 1, 1), (1, –1, 1), (1, 1, –1)} of ℝ3 is 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

633
312
221

. Find ),,( zyxT , 

where ∈),,( zyx ℝ3 . Is T invertible? 

6

(b) (i) Solve the biquadratic equation by Ferrari’s method: 
012872 234 =+−−+ xxxx . 

6

 (ii) Prove that the product of any m consecutive integers is divisible by m. 3
 (iii) Find all values of 43)( i− . 3

(c) (i) If the roots α , β , γ  of the equation 03 =++ rqxx  are in A.P., show that the 

rank of the matrix 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

βαγ
αγβ
γβα

 is 2. 

4

 (ii) If nααα ,,, 21 L  are n distinct roots of the equation 01 =−nx , then prove that 
nnn

n babababa 1
21 )1()()()( −−+=+++ ααα LL . 

5

 (iii) Prove that  )9(mod34.3 1 ≡+n  for all positive integer n. 3

(d) (i) Determine the conditions for which of the following system of linear equations
   12 =++ zyx  
   bzyx =++ 32  
   13 +=++ bzayx  

 has (A) Unique solution, (B) No solution and (C) many solutions. 

6

 (ii) Find the inverse of the given matrix A by using Cayley Hamilton theorem: 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−
−=

132
111
121

A  

6

 ——×—— 
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