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UNIVERSITY OF NORTH BENGAL 
B.Sc. Minor 1st Semester Examination, 2023  

UMATMIN10001-MATHEMATICS 
CLASSICAL AND LINEAR ALGEBRA 

Time Allotted: 2 Hours 30 Minutes Full Marks: 60 

The figures in the margin indicate full marks.

 GROUP-A /  / समूह-क  

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

 कुनै चारवटा ÿĳका उ°र दऊेः  

(a) If a  be a non-zero complex number and z  be any complex number, then define 
za . What is the principle value of za ? 

2+1 

 a (non-zero) z za
za  

 

 )0( aa  अिन z  जिटल (complex) सं́ याहł भए za  को पåरभाषा दऊे । za  को ÿमखु 
(principle) मान भनेको के हो ? 

 

(b) Apply Descarte’s rule of sign to find the nature of the roots of the equation 

0132 24  xxx  

 

 0132 24  xxx Descarte’s rule of sign 
 

 

 समीकरण 0132 24  xxx  को मूलहłको ÿकृित, Descarte’s rule of sign को 
सहायताले, िनणªय गर । 

 

(c) Prove that zero is an eigenvalue of a singular matrix.  
   

 शूÆय एउटा singular मेिů³सको eigen मान हो भनी ÿमाण गर ।  

(d) Define consistent system of equations. Show that the following system of linear 
equations has infinite number of solutions: 

1+2 

 Consistent system of equations
 

 

 समीकरणहłको Consistent system भनेको के हो ? तलको समीकरण समूहको अनÆत 
समाधानहł छन् भनी ÿमाण गरः 
 6742 21  xx  

 202263 21  xx  

 

(e) Define rank of a matrix. Find the rank of the following matrix: 

Rank- rank  



















1000

0100

0011

0001

 

1+2 
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मेिů³सको Rank भनेको के हो ? मेिů³स 



















1000

0100

0011

0001

 को rank िनणªय गर । 

 

(f) If dcba ,,,  be positive real numbers, then find the minimum value of  

a

d

d

c

c

b

b

a
  

When does the minimum value occur? 

2+1 

 
dcba ,,,

a

d

d

c

c

b

b

a


occur  

 

 
dcba ,,,  धनाÂमक वाÖतिवक सं´याहł भए 

a

d

d

c

c

b

b

a
  को Æयूनतम मान िनणªय गर । 

a

d

d

c

c

b

b

a
  को Æयूनतम मान किहले पाइÆछ ? 

 

   

 GROUP-B /  / समूह-ख  

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

 कुनै चार ÿĳका उ°र दऊेः  

(a) If 2logtan 










iyx

iyx
i , then prove that xyyx  22 . 6 

 
2logtan 











iyx

iyx
i xyyx  22  

 

 
यिद 2logtan 











iyx

iyx
i  भए, ÿमाण गरः xyyx  22  

 

(b) If zyx ,,  are positive real numbers and 1 zyx , prove that  

zyx ,, 1 zyx  

zyx ,,  धनाÂमक वाÖतिवक सं́ याहł भए अिन 1 zyx  भए ÿमाण गरः 

27

8
)1)(1)(1(8  zyxxyz  

6 

(c) Obtain a row echelon matrix which is row equivalent to 



















610193

26262

14231

02200

 

and hence find its rank. 

5+1 

 

Row-echelon matrix 



















610193

26262

14231

02200

 Row

Rank  
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

















610193

26262

14231

02200

 सगँ row equivalent हòने एउटा row echelon मेिů³स िनणªय गर साथै 

Âयसको rank िनणªय गर । 

 

(d) State Cayley-Hamilton theorem. Use it to find the inverse of the following matrix: 
Cayley-Hamilton theorem inverse 






















223

121

011

 

1+5 

 

Cayley-Hamilton उपपाī उÐलेख गर । Âयसको सहायताले मेिů³स 





















223

121

011

 को 

inverse िनणªय गर । 

 

(e) If  ,,  be the roots of the equation 0132 23  xxx , find the equation 

whose roots are 

 

, 

 

 and 

 

. 

6 

 
 ,, , 0132 23  xxx


 

, 


 


 

 

 

  ,,  समीकरण 0132 23  xxx  को मूलहł भए Âयो समीकरण जसको मलूहł 


 

, 

 

, 

   हòÆछ, िनणªय गर । 

 

(f) Solve by Cardan’s method 0133  xx .  Hence find 
9

13
cos

9

7
cos

9
cos


. 5+1 

 Cardan’s method 0133  xx

9

13
cos

9

7
cos

9
cos


 

 

 
Cardan को पĦितĬारा समाधान गरः 0133  xx  साथै 

9

13
cos

9

7
cos

9
cos

  को मान 

िनणªय गर । 

 

   
 GROUP-C /  / समूह-ग  

3. Answer any two questions: 12×2 = 24 
   
 कुनै दुईवटा ÿĳका उ°र दऊेः  

(a) (i) State De Moivre’s theorem for integer and rational indices. Use it to prove that, 
 De Moivre’s theorem

, 
 पूणªसं́ या अिन rational indices को िनिÌत De Moivre’s theorem उÐलखे गर । Âयसको 

सहायताले ÿमाण गरः 

 cos5cos20cos165cos 35   

2+6 
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(ii) Find zmod  and zarg  where 

5
3tan1 iz  .  

2+2 

 
 zmod  zarg  

5
3tan1 iz   

 

 
 

5
3tan1 iz   भए zmod  अिन zarg  को मानहł िनणªय गर । 

 

(b) (i) Find the eigenvalues and the corresponding eigenvectors of the matrix 

















221

131

122

 

6 

 

 

















221

131

122

 (eigen)  

 

 

 मेिů³स 
















221

131

122

 को eigen मानहł अिन Âयसकै अनłुप eigen सिदशहł िनणªय गर । 

 

 
(ii) Determine all values of 4

3

)31( i  and show that their product is 8. 
4+2 

 
 4

3

)31( i - 8  
 

 
 4

3

)31( i  को सब ैमानहł िनणªय गर अिन ितनीहłको गणुनफल 8 हòÆछ भनी ÿमाण गर । 
 

(c) (i) Solve the system of linear equations given by: 6 
   
  रिैखक समीकरण समूह समाधान गरः 
  44642  wzyx ,  36752  wzyx , 52532  wzyx  

 

 (ii) If A  and B  be invertible matrices of the same order then show that AB  is 

invertible and 111)(   ABAB . Hence show that 201120 )()(   AA . 
4+2 

  A B invertible AB  invertible
111)(   ABAB 201120 )()(   AA

 

  समान order भएको A  अिन B  invertible मेिů³सहł भए AB invertible हòÆछ अिन 
111)(   ABAB  हòÆछ भनी ÿमाण गर । साथै ÿमाण गरः 201120 )()(   AA  

 

(d) (i) If  ,,  be the roots of the equation 013  qxx , find the equation whose 
roots are 

  013  qxx   ,,

 

 समीकरण 013  qxx  को  ,,  मूलहł भए, Âयो समीकरण िनणªय गर जसको मूलहł 

  





    ,   






    ,    






  

6 

 (ii) If  ,,  be the roots of the equation 013  qxx , then prove that  2+4 

  013  qxx   ,,  

   ,,  समीकरण 013  qxx  को मूलहł भए, ÿमाण गरः 

 (I) 33   

 (II)   q55  . 

 

 ——×——  
 


