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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 1st Semester Examination, 2021  

CC2-MATHEMATICS 
ALGEBRA 

Time Allotted: 2 Hours Full Marks: 60 
The figures in the margin indicate full marks. 

All symbols are of usual significance. 

 GROUP-A 

1. Answer any four questions: 3×4 = 12
(a) Find the remainder when !50!3!2!1 LL  is divided by 15. 

(b) If one of the roots of the equation 023 rqxpxx  is equal to the sum of the 
other two roots, prove that pqrp 483 . 

(c) Find the value of ∑ 1  , if ,,  be the roots of the equation 03 qpxx .

(d) Prove that !2)1( nn nn . 

(e) Find the minimum number of complex roots of the equation 03 237 xxx . 
(Descart’s rule of sign may be applied). 

(f) If A and P are nn  matrices and P is non-singular, then show that A and APP 1  
have the same eigenvalues. 

  

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

2. Show that 33
19

311
311 nnn  is integer for every natural number n. 

  
3. Solve the following biquadratic equation by Ferrari’s method 

 0617852 234 xxxx  
  
4. Verify Cayley-Hamilton theorem for the matrix 

   
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

010
110
201

 

Hence find 1A  and 9A . 
  
5. If the roots of 0132 23 xxx  are ,,  then find the equation whose roots 

are 222
111   ,  222

111   and  222
111 . 
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6. Find the real value of  such that the system has a non-zero solution: 

  xzyx 32  
  yzyx 23  
  zzyx 32  

  
7. If naaa ,,, 21 LL  and nttt ,,, 21 LL  be two lists of real numbers then show that 

)()()( 22
2

2
1

22
2

2
1

2
2211 nnnn tttaaatatata LLLLLL  and equality 

holds when  
n

n

t
a
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a

t
a
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2

2

1

1 . 

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

8.  (a) Prove that 27
8)1)(1)(1(8 cbaabc , if a, b, c are not same and 1cba . 5

(b) If p is a prime and a, b are positive integers, show that  
 )(mod)()( pbaba p  

3

(c) Find the value of 52)( i . 4
  

9.  (a) If nxxxx LL321 ,  prove that  

   
1

1
13221 1

)())(( ⎟
⎠
⎞

⎜
⎝
⎛

n
n

nn n
xxxxxxxx LL  

5

(b) Find a non-singular matrix P such that APPT  is the normal form of A under 

congruence, where 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

211
110
101

A . 

Hence find rank, index and signature of A. 

4+3

  
10.(a) If a mapping )1,1(:f ⟶ ℝ is defined by )1,1(

||1
)( x

x
xxf , then show 

that it is a continuous bijection. Find its inverse and check continuity of this inverse. 

2+3+1+2

(b) Reduce the matrix A to row reduced echelon form and hence find its rank where  

  

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

0211
2013
1101
1310

A  

4

  
11.(a) If nin

2sin2cos  and if p is prime to n, prove that 

   01 )1(2 pnpp LL  

6

(b) If ba  (mod  m) then show that nn ba  (mod  m) for all possible integers n. Show 
by example that the converse of the result is not hold in general. 

4+2
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