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1. 

MATHEMATICS 
2024 

Paper: MAT-MJ-01-B-01-04 
MAT-MN-01-B-01-04 

Classical Algebra 
Full Marks : 60 
Time: 2% hrs 

The figures in the margin indicate full marks for the questions 

Answer either in English or in Assamese. 

Answer the following questions: 

a) Express the complex number i in polar form 

b) (cos0+isin 0) is equal to 
(cos+i sin ) 

i) cos50 +isin 5O 

1i1) cos 59-isin 50 
i1) -cos 50 + i sin 50 

rank ofA? 

BBC (Autonomous) 
FYUGP (Sem-1) 

iv) -cos 50-i sin 56O 
(Choose the correct option) 

A 4D rxs 

c) IfAis rxs matrix where r>s,what is the maximum 

1x8-8 

Contd. 



2. 

d) Give an example of a skew-symmetric matrix. 

e) Find the inverse of the following matrix 

(1 2 

13 

) Fill in the blank (" ) 
A (adj A) = 
where A is a square matrix. 

g) Ifthe equation r-4x + 4x-16= 0 has two roots 2i 
and -2i then the other root is 

x-4x' +4x-16= 

i) 1+i 
ii) 4 

ii) -4 

= (adj A).A 

iv) None of the above 
(Choose the correct option) (9 T8CGi AIÍR GASi) 

h) Is it true that 'every homogenous system of linear 
equation has at least one solution' ? 

Answer any sic of the following questions : 2x6=12 

a) Find mod z and arg z of z=-1+i 

Sem-I (Mathematics) 

z=-1+imod z j* arg z \44<0| 
b) Find the fourth roots of unity I 

c) Prove that ( 40 ) 

2 Contd. 

0D 2i * -2i , 



exp Z1= exp(z-2) 
exp Z; 

) If z=x+iy ,then prove that 
z=x+iy , 21 

| sinh y|s |sin z S cos hy 
e) Find Log z and log z where z =-1 

Z=-1G, Log z at* log z fa 4 
f) All the diagonal elements of a skew-symmetric 

matrix are zero' -is it possible ? Justify your answer. 

g) IfA and B are two symmetric matrices of same order., 
show that AB -BAis a skew-symmetric matrix. 

AB -BA atÝi efoa cTGOE| 
h) Find the rank of the following matrix 

(1 1 1 

1 

1 11 ...1 

..... 1 

1 1 ...1 

1 1 1 ....1) 
mxn 

i) If a, B, y, O are the roots of the equation 

Sem-I (Mathematics) 

ayx t ax t a,x + a,x+ta, =0 find the value of 

3 Contd. 



3. 

art +ax +a,x ta,xta, = 0 44 qD1 

i) If the sum of tw0 roots of the equation 

+ax+ a,x+ a, =0 is 0, then prove that a,a, = a, 

Answer any four of the following questions: 5x4-20 

a) Expand sin' e cos in a series of cosines of 

multiples of 
sin cos q9G cosine 

exp (2z +1)=i 
b) Find all the complex number z such that 

where A, Be R 

exp (22+1) =i 0AA bo z e3 I 

c) Express log (x+i), (x,v) # (0,0) in the form 4+iB 

o 

log (*+iy), (3,y) +(0,0) # 4+iB o 4I 

A, BeRI 

i) (A)"=A 

| 

d) For any two non singular matrices A and B. prove the 

following 

ii) AB is non singular and (AB)" = B'A 

Sem-I (Mathematics) 4 

1+2+2=5 

Contd. 



AB A F (AB) = B'A1 

e) What is row reduced echelon form of a given matrix. e) 

form. 

Reduce the matrix 2 -4 3 5 to row echelon 

1 -2 -1 4) 
2 435 

1 

QDi CAIGp< row reduced echelon f? 

-1 2 6 7) 

-2 -1 4 

-1 2 6 7) 2 

Sem-I (Mathematics) 

CA|CO* row echelon aitAaI 

f) If c, B and y be the roots of the cubic equation 

*+qx-r=0, then evaluate>(B+-c 

g) Solve the equation x-15x +66x-80=0 ifthe roots are 
inA.P. 

h) If an equation with real coefficients has a complex 
root c +B ,then show that it has also the coniugate 

complex root c -iB. 

5 Contd. 



4. Answer any two of the following questions 10x2=20 

a) i) State and prove De Moivre's theorem. 2+5=7 

ii) Find all values of (-1)4 

(-1)7 
b) Prove that, it x and y are real numbers then 

sinh (x + iy) = sinh x cos y +icosh x sin y 

sinh (x + iy) = sinh xcos y +icosh x sin y 

equations : 
c) Find the general solution of the following system of 

2x +y+z=0 

are 

4x+2y+z=0 

6x+3y +z=0 
8x+4y+z=0 

d) i) Solve by Cardan's method: 

1 

g fA3CAKE 

By+, ya+ 
B 

Sem-I (Mathematics) 

ii) If a, B,y are the roots of the equation 
x- px + qx�r=0, form an equation whose roots 

a 

6 

--30x +133 =0 

6 

Contd. 

2 



a, B.y -p+ qx-r=0 7 'A, 
1 

4 
1 

Sem-1 (Mathematics) 

e) i) Solve the equation 2-'-18x+9=0 iftwo 
of the roots are equal in magnitude but opposite 
in signs. 

i) Find the roots of the equation 

13 

x-4x-4x-4x-5=0 Whose two roots 

a, B are connected by the relation 2a +B=3 

******* 

4 

6 


