Total number of printed pages—12 ,
1 (Sem-1) MAT
2023 '
MATHEMATICS
Paper : MAT 0100104 .
(,Classic'al Algebra)
Full Marks : 60

Time. : 2% hours

The ﬁgui'es in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
oo Al eaies Te fra ¢

(a) What is the polar form of the complex

number (i3)15 ?

il A (is)‘s 3 ﬁﬂﬁiﬁﬁﬁi’ﬁ?

cos@+ising
-.(b) The value of cosO—isind is

Contd.



(e) Let f be a function of two or more

cosO+ising - - . | variables that remains unaltered when
osd—ismg { RIEEY any two .of its variables are
B - : interchanged. What is S called ?
. 1 :
((l)) . SRS GRS oo Rt -
i -1 . | ﬁm?mﬁmmiﬁmﬁﬁwi’m
() cos26+isin28 . - RS 2 A fw R ey PRIz ?
(iv) cos20-isin26 ' - () Which of the following is the false

: 1 ) ' statement ?
og(—i)m = —log(-i) true for any ‘
(o) s log(-i)m ™ g(-i L R (PG R s p
<p.°S'1tlve Integer m? () Matrix multiplication is not |
R IS PRGN m 1 A= | commutative. - |
. : ] . -
log (- i) =,_-Lzog(_ i) o] (e | e ofzd Ry w2y |
. m o _ . . (i) The cancellation law fajls for
.(d) A polynomial function _ - | o matrix multiplication. |
| flo)= Yax*,neN g eC o CETS <4399 A Moo R e 2|
0<ks<n . - ) .
is zero for at most different values (@) Product of two nxn lower-triangular

matrices is lower-triangular.

T nxn Rn-Ree cRerss Qe ﬁ‘a—‘

of x, unless all ay,qy,....,A, are zero.

B! T TR | . fogw |
flx)= Y axk neN, aeC | (iv) All the above are incorrect
) Oskgn ‘ statements. '
x 3 iR fifen W 2 e, T SR TR B gy
RIC| Ao,845....,a, ¥ 927 |
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(g) s it true that “every diagonal matrix 18

(h)

symmetric” ? |
“oifistB1 4T (e 2lfownl CTEs Sl
ABIC 2

A system of m linear equations in 7

i id if it
unknowns is said to be
possesses no solution.

1 STEES 4! m @RS AT <5t 2o 1
G AN A S8 a1 =l

23|

p 2. Answer any six questions : 2x6=12

Rzt 2o eid Oed il 8

(a) Find the principal value of amplitude
of fgniit
J3-i 7 f@ma (amplitude) 24m SO
Gered |

(b) Find the cube roots of 1.

| 19 GRRETAR SRTel |

(c) Solve exp z = -1.

exp z = —1 UK T4 |
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(d) Show that tanh z is a periodic function

(e)

of period ri.

(S @ 'tanh z (AR 7i TIIFER 5]
TN 7 |
Establish without solving that the

equation x* ;32 5 _ 1=0 has exactly
one positive and one negative roots.

x4+x2+x_1:0§ﬁ_<§@ﬁ LS Sl
<1 A I I |

(fl Find the roots of the €quation
2x° - x? -32x+16=0
if two of them are equal in magnitude
but opposite in sign.
bl 2x% - x? -32x+16=0 I YOI EEARC
(magnitude) W 58 fozw [T, cors
ﬂﬁi@%‘l‘m TR Sfere) |
(9) Transform the equation
Dox" + plxnil PB4 Pn=0
into one whose roots are reciprocal of
the roots of this €quation.
1 (Sem-1) MAT/G S

Contd.




(v

(1)

0)

DX i L+ pryx+ pp =0
FTERCICBIE G GBIt FATERS T T
7 TN R el T |

Suppose that A and B are mxn

matrices. If Ax = Bx holds for all nx1
columns x, then prove that A = B.

@ 26T A W B WO mxn CTerew | T
Ax = Bx &GN nx1 B8 x I A AR s
(ol oeidl <€) (@ A = Bl

Is it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

T <ol R i elfewm et @it
A 2 TGO Tyl Afosa 41 |

Suppose that A is an mxn matrix. Give

a short explanation of why the following
statement is true.

rank(A) < min{m,n}.

1@ 25 A G5l mxn CTEw= | weTs il S !
Ra 197 1R R syt i |

rank(A) < min{m,n).

Answer the following questions - (any four)

5x4=20
T il e Sey fam o (Rizwrzar sifs)

(a) Stat'e and prove de Moivre’s ‘theorem
for integral powers. C1+4=5"
SIS oY I & wRerm

de Moivre)3
@ﬁmﬁwquWI 6)'

(b) Expand ginng in a series of cosines of

sines of multiples of g according as n
1S an even or odd positive integer.

sin"@ ¥ 6 F IBIT cosines dl sinesd

ca%mﬁEWnﬂﬁaenm o I
R I Rwa o[ | o

(c) Express. log(x +iy), (x,y) = (0,0
form A+ iB, where A and B
Also, find log(x + iy).

) in the
are real.

log(x + iy), (x,y);é (0,0) ¥ A+ iB Hive

S QRIQWAWBWWWSC
< S Jo 1
i) g(x+zy)

(d) = Establish that for a non-zero complex
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SECE RIS W E AR ST 29 Gi0el
FRA 2 Sz E Aoyl <41 ACS exp 2= W
23| '
(e) Prove that an algebraic equation of
degree n has exactly n roots.
o] 91 @, @51 Tred el AT
A 1 RS I ACE |

H U e, p,yare the roots of the equation

342 +mx+n=0> then find the

value of ZaQ and Zas-

T o, B,y TN X3+ +mx+n=0 %
3 7, (908 3@ oi% Y a® T SEedl]

(g) Let Abe any square matrix. Prove that
A+ ATis symmetric and A — AT is skew-
symmetric. Moreover, show that there
‘s one and only one way to write A as
the sum of a symmetric matrix and 2
skew-symmetric matrix.

@l 551 A R @5l of e A + AT
oo U A — AT Fot (skew)-2foH g
A | oA, (rgedl @ AF i
e oI fod (skew)- A7 Sl
e Tepie| B bt i «big BeATH S
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(h) 1f A and B are
€ square matrices, explai
why AB = I implies BA = [ AL;,O She(l)lvr:r

that the ar :
gument is n -
nonsquare matrices. OF Vel dor

ﬁfT&BwCﬁW@ (T AB = I @
wf_(ﬁmmﬁwwmw'am (YT @
r AR IS (e 727 |

4. '
Answer the following questions - (any two)
10x2=20

were il M Ses i 2 (Reerear gy)

(@) Find the equation whose roots
the roots of the equation gt

xt = 8x7 48 = -
A% Xx+6=0, each diminishe

Use Descartes’

s rule of sign
5 S
equations to find the possigble ool
of real and complex roots S

CR FREID! el T o e
x4—8x2+8r+6 -

% 0] QW’WQ@
WWIWW%WWWWQWW

e 0 T (TS oz Fraw

1 (Sem-1) MAT/G 9
Contd.




" (b) ) Find an upper limit and a ;o::; |
- limit of the real roots ©

3

x*+2x2-x-1=0 AN A
TR <GB B M o @Bt FET
Tfereat

(i)  Solve by Cardon’s method 7
JIGR ABSI FH =
X% -6x2-6x-7=0
(c) (i)' Find log z and log z, where
’ . log z 9% log z%ﬁ'\‘sﬁt, T

z=1+itan9,%<9<7t ' 4

(@) Prove that if 2) and 2, are complex
numbers then 3

sinh(z, + 2y)= sinhz, cosh z, + cosh z, sinhz,
2, W% 2, e WY TE, e 4 (A
sinh(z + z,)= Sinhz, cosh z, + cosh z, sinh 2,

() Find all values of z such that
cosz =0 3

087 = IR 23 et et Fefr 1
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Reduce the following matrix to row -

echelon form, determine its rahk .

and identify the basic columns,

. _ e 5
RS CTereiie =19 Swem e
2R 3, IR OIfS (rank) Rt w1 o

T R e 3

(i)
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1

3)
.2 .

.8
ol
5

6)

1
3

0N OYO N

If possible, find the inverse of the ‘

following matrix by Gauss-Jordan
elimination method. 5

M TS 2 NEH-TG ofRe TR
GEIGIRN @Wﬂ%ﬁm%ﬁ\@w

(4 -8 5
LA=l4 -7 4
- 8-4 2




(e) Are all homogeneous systems of linear °

equations = consistent? When a
homogeneous system of linear

equations possesses a unique solution ? -

Explain. .Further, show that the
following homogeneous system has

infinitely many solutions, and obtam
its general solution :

X1 +2x2 +2X3 =0,
2% +5%, +7x5 =0,
3x;+6xy +6x3 =0

[ TP T et A
A (consistent) i » (A TR
<O ST AT (foq G TRLRT
I 2 2 7 31 1 37 ToifRe e (3
TS il TES ANTGR SIS I

: Wﬂﬁmwiawmmwqu
9 :

xl +2JC2 +2x3 = O,
2x1 + sz + 7.7C3 = O,
3x) +6x5 +6x, =0

] (Sem-1) MAT/G 12 : 7000

—— e+

— — !



