Total number of printed pages—15

1 (Sem—-1/FYUGP) MAT41MJ
2025

MATHEMATICS
( Major )

Paper : MAT4100104 MJ
{ Classical Algebra)
Full Marks : 60
Time : 2% hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

weTe Al eMRR] Tl [l ¢

(a) How many different ways can a non-
zero complex number be expressed in
polar form ?

ﬁﬁwwﬁaﬂaﬂwﬁa*@f@ﬁwﬁ@

Y] A TR ~AIR?
(i) Only one way
(& Q6] 4]0
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(b)

(d)

(i) Two ways
ol 4R
(iii) Infinitely many ways
S T2 LRI
(iv) Four ways
DISEESRIG]
For n>1, the sum of all distinct nth
roots of unity is .
n>1 9 AR GFFF BN noN FOF LW

QT R |

Is the statement “The expon'ential alj.ci
logarithmic functions are 1nverse1 °
each other for all non-zero comple

numbers” true or false ?
“ﬂwwwﬁamwmﬁf. i<
R Tom O BoR Redie” B!
ot 7 e

If an algebraic equation is of degrfe Té
which of the following statements

always true?
T RerifdSE T Gof n Mo 2, (90
O (PO Of & I HOP 2

(i) It can have at most n—1 roots

BT FHifEE n— 1 & AR AR

B15F0 0091 2

(e)

B15F0 0091 3

() It has exactly n distinct real roots
2R 55 nBt %25 e A g

(i) It has n roots in total, real or
complex

N Y5CS n'Bl I i, AR 1 T

(iv) It can have infinitely many roots
2T T SPIN SRS 2?9 AR

For a polynomial with real coefficients,
the number of positive real roots is
equal to the number of sign changes
or less by a multiple of

BT A2t A/ 2901 A HAIE AT o1 SR
bz R stxaptm s =1 I BB
37|

Which of the following statements is
correct about the equation

x*+2x2-3-07?

AT x* +2x2 -3 =0 TF O/ (G
Tf& 3519

() Cardan’s method can be applied,
but Euler’s method cannot

IO %S I T/ AR, e Sz
TS @RIk
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(g)

)

B15F0 |

(i) Euler’s method can be applic?d, but
Cardan’s method is not suitable

Wwﬁ%wﬁawﬁ,%@m
simfe To@al =

(iii) Both Cardan’s and E}Jler’s
methods can be applied

IO ST SRR FEABIR IR P AR
(iv) Neither method can be applied

State whether the following statement oA

is true or false :

AekiRe e o @ W 8
For any two 2 %2 matrices A and B,
(A+ B)? = A +2AB+ B? holds always.

Rl 4Bt 2 x 2 G A S B I 9IE,
(A+B)* = A> +2AB + B T (|

A system of m linear equations in n
unknowns is called inconsistent if it

has:

1 Bl SIGII AT 2Bl Bl CafRre St 2o
<ol SEEeEef I Rz af e

() Exactly a single root satisfying all
equations
AR TN 2@ 1 55 <51 7 A
(i) No common root that satisfies
every equation
ST AR =[7el A I At
0 A=
(tij) Multiple roots satisfying all
equations simultaneously
T AT G 77 T G
&1 QAT
(iv) None of the above
B (JIICGIRE F2
2. Answer any six questions : 2x6=12
Ricelea gbr 2 s faal 3

/(a) Find the arg (z), where z=_1+{J3.
z=-1+1i/3 TG, arg (z) R 301

B15F0 0091
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: the idea of
(b) Solve x*+x+1= 0, using

nth roots of unity-

M o O f AT ax? ~bx+c=0 a3
W, (S% T AP S G ADHAA

oF G TR |
2 4x+1=0 TG 1 Rl 2 |
YT TREe AN T (g) Define symmetric functions of the roots
. of an equation. Give one example.
. e of f(2)= e?, where z1s
(c) Find the rang e el O TR aAfeeT T wice | @bt
a non-zero complex numMbet. Twigsel |
2
z @Bt S Sioe TR T, f(z)=¢€" I (h) 1f A is a square matrix such that
o g 01 AT = —A, what special property does A
(d) Find the general solution of coshz =—2. have ? Explain briefly.
coshz = -2 T AtgRe i frl| : T A B 5 SRR e e AT = —A
(e) Using Descartes’ Rule of Signs,’ | =, (503 AT e weieht {2 wFraem R
determine the possible number f)f real™ Sl
and complex roots of the equation - T s e et % 2l ites A2=0
K —3x3+3x2-x+2=0- : y (the zero matrix), can A-! exist ? Justify
your answer.
oits Bz P e IR AT
- 3x3 +3x2 —x+2=0 I ITAF = I 9ot 35 PR T AT AR A2 =0
wfSet Yo Sl R Fef T ' (3 CTeR) =, (oTS A”! iy QRN e
() If a and p are the roots of the equation e Tews! e T |
ax? — bx+c =0, express the sum and () When does a homogeneous system of
product of the roots in terms of the hnear. equations have only the trivial
coefficients. solution, and when does it have

infinitely many solutions ?

B15F0 0091 6 B15F0 0091 1 Contd.



GO (RS TR AR T
S (R AT, T AN TRYE T

o AT ?

Answer any two of (a), (b), (c) and (d);, ‘either
(e) or (fy and ‘either (g) or (h) : 5x4=20

T W (@), (b), (c) S ()T et 7ol (e) 3
97 % (g) 0 (iz) °

(@) Let z, and z, be non-zero complex

. numbers with principal arguments 6,
and 6,. Find the principal argument of

z,z, and explain your reasoning in

detail.
Wfﬁzlm%@w@%aﬂgw’w
A4 2T 6 W 6, | 22, U A
Tiered O e STl el i

(b) Let n>1 be a positive integer. Find all
real n-th roots of 1 for the cases when

n is even and when n is odd.

QI T n> 1 G5 GHIGE SR n oA TR
% n S WY @R CFIO 15 A ABT

n-O3 P Goredl |

115F0 0091 8

(c)

(d)

(e)

Use De Moivre’s theorem to expand

tan(6, + G, +... + 6,), where 0, ..., 0, are

real, in- terms of the elementary
s.ymmetn.c sums of tan@, and state the
final (highest-order) term of the

numerator and denominator.

(© 35T Totstig T <F

AT IRAT | FEATICO] tan 6; I (e afewm

;ﬂ]‘ﬂ_ﬂ‘@; (elementary symmetric sum) ¥
© [F1Hl, Ol o1 WIS 2179 S (Swoy

FA]

ﬂﬁfsl Tl <4i ;

Express Log[Log (cosé +isin 9)] (0<o<x)

In the form x+ iy, where x, Yy are real.

0<8<rx T, Log[Log(coséHisinH)] I
X+1y oS A/ [, T X,y IAFT F2T

Sol 4

; ‘(’je x*~x>+2x? - x+1=0 using the
?n 1tion that it has four distinct roots

o eq.ual modulus, without direct

factorization. N

B15F0 0091 9 Contd
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TR P S E T O TR T R 5

R R (T T T A (modulus) 3 5IfGH
woq T S, AReDTEE SR T |

If the roots of the quadratic equation
6=0 are transformed such

eased by 3, form
e roots

x% -5x+
that each root is incr
the new quadratic equation whos

are the. transformed roots.

I x2 —5x+6=0 FTFCIER FTPIF 4
(el AiRaeT o = (@ 2fes! T 3 IO
=3, (o0 Nee RS ATRREA! 1o L, TN

TR |3 SR TrRR

Explain whether the sets of all =

symmetric and all skew-symmetric
matrices are each closed under matrix

addition.

el Afoww (symmetric) S fod-afor™
(skew-symmetric) CTIET ISR
CTe =] (AR (e I7e9 (closure
property) W 56T 2 Gy T

Find the reduced row echelon form of
the following matrix and determine its
rank.

B1SF0 0091 10

© TR0 251 <19 25w

(reduced row ec
helon)
R @ (rank) R wa@sﬁa\o o=

4. AnSWeI‘ ‘eith
(c), (d) and (ej:r (@)

(1234\

T )

or: (b), and ‘any one Of
10x2=20

T iz
fra (@) 3R (b) @1 (c), (A) &I (e) I Rcrzt

G5y 2

(@ (i

B1SF0 0091

B
rove that (expz)" = exp(nz) for

aH integer
S n, COI]S. 3
separately the cases 1 > Sdermg
and n < 0, » =20
4

RGP Sj=20 nzy 2
(expz)n = exp(nz) &9 3=,

n>0,n=0 9% n<0
Sy Sy R

= Contd.



(ii) For the cubic equation
—_—

(b) ()
(@)

(c) ()
15F0 0091

- two of its
x3-—4x2+px—CI—O’

2). Using only

roots are 1and (p-
ts and

i o
the relations between 1o
coefficients, find the values of p

6
and g.
T A x:”—4x2+px——q=02”§T

qﬁfﬂﬂﬁ‘ﬁwl

Prove that sinh z, cosh z and tanh z
are periodic functions, and
determine the period of each. 4

sinhz, coshz % tanhz SR
e (periodic function) 3T e
[ AT I (period) fAefg |
Solve by Cardan’s method : 6
—— Qs
WW@W&WWW&\ s
we "ot
x3-6x%+11x-6=0-"

If AB = I for square matrices A and
B of the same order, prove that

B=A"!. 4

12

(it)

d) (i)

B15F0 0091

SRR (= —

Prove that the following statements

for a square ot
. matrix
equivalent : A are
6

AS
©eTs T SR strga ¢ A=
. A iS nOnSingula_r,

A RSN (nonsingular) =3}

The eguation Ax=0 has only
the trivial solution.

TP Ax = 0 @RET Sl
AN (trivial solution) F|

*  det(A)=0.

A-aﬁﬁﬁm%mmml

Expla'in briefly how the augmented
matrl?c of a linear system of -
equations helps in determining
whether the system is consistent.

4
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TR AR @Ol spetiei A G ; & D
. i .
(augmented matrix) P (£EY folelge\;;nme all solutions
SO 10! 51151@7{{91‘{ (consistent) 29 ng homogeneous SYSzirx:he
H@ﬁcﬁaawrwmmsWWWI .
(i) Test the consistency of the v ﬁ'ﬁ%ﬁww AR
R following system of equations and R w12 ARCE A
2 solve if it is consistent. 6 e
i | A
e iR A el A | 2x+5yy_32:8,
1 o B ATl T A '_"\3x+sy_5220’
x+y+z=06, 4
2x+3y +2z =10, £ —_
x+2y+2z=28. ‘: p
’ -+
. - - M —
(e) (i For a homogeneous system %
Ax =0, explain how the number
of free variables in the reduced : :‘\A)
matrix relates to the number of AN
possible solutions. 4 : %
‘ N
R TGO G TGS eIt Ax = O 7
7 e, ZfFTe G I@ bered R4
B AT TR CICS (AT e}
@iz Raca it 1|
B1SF0 0091
i 2200
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