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1(Sem-1/FYUGP) MAT41MJ
2025

MATHEMATICS
(Major)

Paper : MAT4100104 My
( Classical Algebra)
Full Marks : 60
Time : 2% hours

" The figures in the margin indicate
Sull marks for the questions,

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
weTe fAal epcaies e o

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

Bt = o TR 4R Tote et o
R o IR AR

(i) Only one way
(e Bt 4=
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( ii) Two ways

(ii) It has exactly n distinct real roots

O 2 5% nB %23 AT & IR
(i) Infinitely many ways (iii) It has n roots in total, real or
SN T8 4RI complex :
(iv) Four ways 2] W n’%i T IR, BT I Sioa
R e (iv) It can have infinitely many roots
(b) For n>1, the sum of all distinct nth TR T PN IRYS 7T AT
roots of unity is : L :

(e) For a polynomial w1th. real coefficients,
n>1 3 W I FIEN no oy TR the number of positive real roots is
QR _ equal to the num.ber of sign changes

(c) Is the statement “The exponential and or less by a multiple of
logarithmic functions are inverse to TT A I T A IS ST 71 TR
each other for all non-zero complex S{figSa TR T A I R
numbers” true or false ? zj'@l '
IR WP oA YR A IS w0 ( Which of the following statements is
AR oW R PR R SRew! correct about the equation
Mt & fig? 41052 -3=07

(d) If an algebraic equation is of degree n, 9 .
which of the following statements is TR 1t +2x% — 3 = 0 IE g (!
always true ? e oot 2
W Ren{S srfet Bt n wrew W, TS () Cardan’s method can be applied,
OFR (I B i w1y 2 ' but Euler’s method cannot
@ 1t can have at most n-1 roots TG TS TR FA AR, g i

B K - 1 3 AR A oafe ARIR
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B o et 2 m B taRE AReeR A

. wrmee 3 Rt = Afw s
() Euler’s method can be applied, but < el 3

Cardan’s method is not suitable (i) Exactly a single root satisfying all
equations |
SR S 9 FRA AR, Reg PR SRl TR 3 T B B I AT
® BoTaT (i) No common root that satisfies
(i) Both Cardan’s and Euler’s every equation
methods can be applied SfSCBt AT T4 T (@I AL
TG I SRR FAIBIE JIL FRA AR AR
. ) (iij) Multiple roots satisfying all
(iv) Neither method can be applied equations simultaneously
TR siEfo 9T IR @RIR SRl TR G o7 ol TS
T AP
(g) State whether the following statement : )
is true or false : (iv) None of the above
. @ (FICIDIRE 72
FrFiRs SRet ot o7 R 8 | = =
For any two 2 x2 matrices A and B, 2. Answer any Ssix questions: 2x6=12
2
(A+B)" = A% +2AB+ B? holds always. Rzt o) omia et A 3
e 91 2 x 2 e A Wi B 7 AR, (@) Find the arg (z), where z=_1+iJ3.
(A+B)2=A2+2AB+32 T 3| z=-1+i3 T, arg (z) WfE =11
(M) A system of m linear equations in n
Ilinknowns 1s called inconsistent if it
as:
B15F0 0091 5 Contd.
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() if}llve X*+x+1=0, using the idea of I o B AN ax® —bx+c=0 I
Toots of unity. =, (% TR QAT oS 9T FIPII

X2 +x+1=0 TGB! n-wx 9FT T R e |
IR R i < | (g) Define symmetric functions of the roots

. f an equation. Give one example.

(C) Flnd the I °
an = . .
a non geOff(Z) e ,WhCI'CZlS WWWWWW@TWI@
“2€ro complex number. iR |
z
R O Sfoe AT T, f(z)=€* % (h) If A is a square matrix such that
AR Rt | ) AT =_A, what special property does A
. 5 . .
(d) Find the general solution of coshz =-2. have ? Explain briefly.
| coshz=-2 3 AR T T | 2 A GB35 SRR Cies o A = -4
) Using Descartes’ Rule of Signs, =, (o8 AT RO <It! 5 2 Aixfpeelrd (e
det;:rmme the possible number of real M| '
an ‘ ‘

4 coTplex roots of the equation () If a square matrix A satisfies A>=0
x*-3x+3x2 - x+2=0- (the zero matrix), can A-! exist ? Justify
C‘Tﬁaﬁ’_@ﬁﬂﬂﬁﬁ R R e your answer.
x'-3x3+3x2 - x+92=0 I AT T O If% 51 3 I e AT AR A% =0

" :f“aa'wm?fmﬁ«fnw, (< CTERF) W, (o8 A wiftpg Qi I

a and
w2y B are the roots of the equation e el ez T
Prod— X+c=0, express the suym and () When does a homogeneous system of -
coeffu(':t of the roots in terms of the linear equations have only the trivial

Icients. solution, and when does it have
infinitely many solutions ?
B1SFO 009
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TGS GRS Fifeeag YT (et *f#0)

TR oAl Qi e S St s
R 2

3. Answer any two of (), (b), (c) and (df, ‘either
(e) or (ff and ‘either (g) or (hf : 5x4=20

SR 7l (a), ), (<) S ()3 Ricerzart gt (e) @2t
(o= (g) %3 () ¢

(a) Let 2, and z, be non-zero complex
Numbers with Principal arguments 6,
and 6,. Find the principal argument pf

2,2, and explain your reasoning in

detail.

R 2, ARz, Pl S Tl way, T
S 2 6, W g, | 22,9 A 2R

() Letn>1 pe g4 Positive integer. Find all
real n-th rootg

8 of 1 for the cases when
n 1s even and

when n is odd.
A n> 1 @bt e wpfreat n e SR
ST 1 ST A ot s 1% e g
"“"“W%ﬁ@m

B15F0 0091

()

(d)

Use De Moivre’s theorem to expand

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

1, in terms of the elementary
o ;netric sums of tang, and state the
?iyr?;l (highest-orde’r). term of the
numerator and denominator.

(G F3gR o IIT IR
tan(8 + 6, +...+ 6,) FIAIAL TS G, 6,
AT TRYT | FATED! tan 6, I G AfST

tric sum) ¥
ST (elementary symme

Hore Bl IR o OIS [ Sy (THON FR)
st TEd

Express Log[Log (cos@ +isin 0)] (0<8< )

in the form x+iy, where x, y are real.

0<f<z T, LOQ[LOg(cose+isin0)] 3
x +iy FO AT Y, T x, y AT WA

. . )
(e) Solve x* -3 +2x% —x+1= O using th

ndition that it has four distinct roots
g? equal modulus, without direct

factorization.
Contd.
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T X421 oo e T R T
-X+1=0

TR @ 2 e (modulus) ¥ 510
DRk Y e — Y

If the Toots of the quadratic equation

th ‘5x+6=0 are transformed such
at each root is increased by 3, fo;:TS1
Quadratic equation whose 10

transformed roots.

Mg, o
&ﬁzq ﬁ%+6—0 W@NW

" NS 4t 7w effcst T 3@ T
F, 08 g et s 1A T T
Wﬁﬂﬁﬁﬁwl

g i all
s;{lfllaln Whether the sets of

. ic
mat;-n ®lric and a1 skew—symmztr ;
°es rm
ddition, are each closed unde

e
are the

(9)

tﬁ%;ymmetﬁc) Gl FANOTLL

R crare gt (closure
prope'ty) W & =% gt 7
Fing

the folloe Teduceq row echelon qu’l:
ank, Ving Mmatrix and determint

(h) p
jits

(reduced row echelon) SIgfets it @i
3T IS (rank) Rdiva w1

1 23 4
2 4 6 8

1123

4. Answer ‘either (@) or (b) and ‘any one of

(c), (d) and (e}’: . 10x2=20
Tes Fml (a) @ (b) T (c), (d) @ (e) I Repret
513

(a) (i) Prove that (expz)" = exp(nz) for

all integers n, considering
separately the cases n>0,n=0
and n < 0. 4

R FRU 3 AR
(expz)n = exp(nz) @4 3,

n>0,n=0 9% n<0FIR AT
s Rt +R 1
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For the cubic equation
3
x* - 4x? +px-q=0, two of its

roots are 1 and (p-2). Using only

the relations between roots and

Coefficients, find the values of p
and q. 6

T AT x3—4x2+px—q=0 ?;ET’T

aPrr:ve ﬂ’.lat.sihh 2, cosh zand tanh z
P Periodic functions, and
°rine the period of each. 4

sinh % Coshz W% tanh z SRR
x (Periodic function) 3 e 31
Solve TR (period) et 1

Y Cardan’s method : °

3

¥ 6% 11x_g 0.
IfAB:Ifor
B of the s

ame order, prove that
B = A“l .

4

12

square matrices A and

(i)

d 0

B15F0 0091

% G T 3o Chee® A 9% BIAW
AB=IT, 9 3 @ B= A"

Prove that the following statements
for a square matrix A are

equivalent : 6
il T @ B 3 GEE AT A
Wmmwg

e« A is nonsingular.
A "R (nonsingular) |

« The equation Ax=0 has only
the trivial solution.

AT Ax =0 (@I SRAGR
MY (trivial solution) ACF|

. det (A):#O.

A< FEORRIRS w9 TN = |

gxplain briefly how the augmented
matrix of a linear system of~
equations helps in determining
 hether the system is cons,lsten';.
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R e o et s e
(augmenteq matrix) (FCWER %
2NACSH ePsf (consistent) W @
ﬂ?ﬂﬁﬁ%aars7mnxama5§§$<nﬁNaﬁn|
Test th

following
solve if jt

¢ consistency of the

System of equations and
is consistent. 6

[GRGECE T SRR S—— -
R Aoz ST < 2

X+Yy+z=6,
2x+3y+2z=10,
xX+2y+2z=8,

For a homogeneous system
Ax =0, explain how the number
of free variables in the reduced

matrix relates to the number of
Possible solutions,

9 a0, IS e o e sty

TRy MR YR Tics RS e
R R gt amt

14

@
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i of the
mine all solutions .
gﬁt;e\;ing homogeneous system :

6
RIS TGS AITICBI TR T
fdffe 8
x+2y-2z=0,
2x+5Yy-32=0,
3x+8y—52=0.
15 2200




