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MATHEMATICS
Paper : MAT 0100104
( Classical Algebra)

Full Marks : 60
Time : 2% hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
wore fral epraies Bes fral g
(@) What is the polar form of the complex

number (1'3)15 ?
Gifoer A (iS)ls I &7 TG F 292

cos@+isinf

(b) The value of O
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(c)

(@)

cosO +isind
cosf —-isiné
@ 1
) -1
(i)  cos26+isin26

(iv) cos26—isin26

RICR

1
Is log(-i)m =%log(—i)- true for any
positive integer m?
RIGAIGIRGIMEE LR R B i
1
log(-i)m = img(— i) o7 @2
m

A polynomial function

)= a S nEN G, e C

0<k<n
1s zero for at most different values
of x, unless all Qg,Q,....,Q, are zero.
5] I T

fx)= Yax* nen, a . cC
O<ks<n

x 3 Rifa ffen wm= 21 =, 2
RN ag,a,....,q, I 27|
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(e) Let f be a function of two or more
variables that remains unaltered when
any two of its variables are
interchanged. What is f called ?

4@ THE f Yol Al SrelF W 5o @Bl T
51 2o Rl 7ol vae [ 2
weARafSw (2 A | F 7 [ I @R e

(/) Which of the following is the false
statement ? :

o (F0 O SR ?

() Matrix multiplication is not
commutative.

CTeT ofFel [ifFsmeary w21

(i) The cancellation law fails for
matrix multiplication.

GhierRF {90 E qifes Fas e =3

(iii) ~ Product of two nxn lower-triangular
matrices is lower-triangular.

WOl nxn FR-fage CTerema oz Wa-

fage |
(iv) All the above are incorrect
statements.

QoFE FHENER Sf@ Be |
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(g) Is it true that “every diagonal matrix is
symmetric” ?

“offotBl T e elfow e SRech]

I 2

(h) A.system of m linear equations in n
unknowns is said to be g e
possesses no solution. ;
n NS A m (SRS AT G5 2ielieTi 1
(I S NS (o0 _ I
A1 '

2. Answer any six questions - 2x6=12

Ricprear gbr e Swq fr o

(a) Find the principal value of amplitude
ofie /3=y
V3-i I M@ (amplitude) aqm gD
Bfetedt |

(b) Find the cube roots of 1.
19 TN Sferes |

(c) Solve exp z = -1.

€Xp z = -1 AL T« |
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(d) Show that tanh z is a periodic function
of period ri. ‘

@Yed @ tanh z (AR 71 TRESIEE G
FTIFEN T |

(e) Establish without solving that the -
equation x4 + x2 + x-1=0 has exactly
one positive and one negative roots.

L TR OB T @ T
x* 4+ %% + x—1=0% B @O €T r®
@Bl YT o1 R

() Find the roots of the equation

2x3 - x2 -32x+16=0

if two of them are equal in magnitude
but opposite in sign.

A 0x3 - x% —32x+16=0 I 401 T T
(magnitude) T e Prs Rets, o
ATTAACER SECER Sfered |

(g) Transform the equation
1

n , = ’ =
DoX' +pix = Aot pa %t p, =0
into one whose roots are reciprocal of

the roots of this equation.
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n n-1_, =
PoX i prc et nhepliac Hp e =10

TARPLIBIT GG BT FoATI e w41 A AR
G SR TEERE @i |
(h) Suppose that A and B are mxn

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

M@ REF A UF B UG mxn e | af
Ax=BxWﬁTCﬁTnxl@@x§amm®,
(S(T A3 1 (T A = B

) Is it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

Wﬁﬁaﬁmﬂwmwﬁm
I ? CGIOR WIre! A4Sy 51 |

() Suppose that A is an mxn matrix. Give

a short explanation of why the following
statement is true.

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

Wi@aAﬂﬁmxnﬁiﬂwrWﬁm@ﬁﬁm
7 O R vyt ) w4

rank(A) < min{m, n}.
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3. Answer the following questions : (any four}
5x4=20

woe fral e Bes Wl ¢ (R bifeoT)
‘(a) State and prove de Moivre’s theorem
for integral powers. 1+4=5

we gied IR & I2S) (de Moivre)d
TAICH! forl oiss 2w 4 |

(b) Expand gjn" g in a series of cosines of
sines of multiples of g according as n
is an even or odd positive integer.
sin®9 ® 9 ¥ IRBYE cosines Tl sinesd
ET 2A"S Fh n 9Bl I A YA LAIED
sjof1R21 61 el T |

(c) Express log(x +iy),(x,y)# (0,0) in the
form A+ iB, where A and B are real. -
Also, find log(x +iy).

log(x +iy),(x,y) = (0,0) ¥ A+iB TS
2P| 91 TS A Bl BN #9109 log(x + iy)
Tferedl |

(d) Establish that for a non-zero complex
number w there exist infinitely many
complex numbers z such that exp z = w.
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e Gioe AL w I AR SHINSIE 728 Gioa
RN z TR I ARSD F91 IS exp z=w
2 |

(¢) Prove that an algebraic equation of
degree n has exactly n roots.

2SI 91 (3, 61 n AUeT Aeelfea T
S n FRAP 3 AN |
(/) 1If a,p,yare the roots of the equation

X +Ix?+mx+n=0, then find the

value of ZaQ and Zas.

Bl a By T 53 1+ 162 4 mx+n =0 3
TR, (0T Y o 9 Y o® I 9 Sferea |

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

61 T A R @6t 351 Gliees) 4 + AT
of o e A - AT 5% (skew)-afesm gfy
o Fq | SGAR, TYST @ AT Afowy
Gl e fods (skew)—ﬁ%ﬂ'ﬂ G
QMo1Fe f=BIeet fF7e™ bt o b1 =g oy |
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(h) 1If Aand B are square matrices, explain
why AB = I implies BA = I Also, show
that the argument is not valid for
nonsquare matrices.

I A i B 35 (oo 28 (908 AB = [ (@
BA = 1@ % i 41 | #1510 (r9sql (@
SR GTeTa AR IFECH! a4 7153 |

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

wete i eRIss Oew faat ¢ (Rizeiear 761)

(a) Find the equation whose roots are
the roots of the equation

x* - 8x%+8x+6=0, each diminished
by 2. :

Use Descartes’ rule of signs to both
equations to find the possible number
of real and complex roots.

G2 TR Sforedt TR EER T
x*-8x2+8x+6=0 I T, WG 2 F

- | AW O Sibel Yo TSRy A [l
TR 41 |
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(b) () Find an upper limit and a lower
limit of the real roots of the

equation x*% 1 ox? _x_1=0- 3
Do T ) FANFIOR G

e A6l O I o G51 fms
©feed |

(i) Solve by Cardon’s method 7
DG ATNOCT T I
x}-6x*-6x-7=0
(¢ () Find log z and log z, where

log z &% log z Sfened, T

z=1+itan0,g<(9<7f 4

(i) Prove that if z; and 2z, are complex
numbers then 3

" sinh(z, + z,) = sinh z, cosh z, + cosh z; sinh z,
Zy SN 2z, Gi6e] AR 20, & T @
sinh(z, + z,) = sinhz, cosh z, + cosh z; sinh z,

(i) Find all values of z such that
cosz =10 3

cosz = 03 AR zI A S el F41 |
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(d) (1) Reduce the following matrix to row
echelon form, determine its rank
and identify the basic columns.

S

e e =9t ZHew S
o 41, 309 S (rank) FdRe 71 =i
6 TR ol 71 |

W .~ NN
(0 <IN S @) I @) I N0
O U1 © 0 W

(i) If possible, find the inverse of the
following matrix by Gauss-Jordan
elimination method. 5
7% Ea 22 MNTH-TGH ARG FCT
fsfERe (o= aiforEm Sened |

4. -85
A=|4 -7 4
5. =4 O
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(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 obtain
its general solution :

X1 +2x2 +Q.X3 =O,
2x1 +5)C2 +7XS = 0,
3x;+6X, +6x; =0

I TN S ANGTSTT Al
ANEGT7 (consistent) @ 2 (2R HTw=e=
Gb NSO YA (FFOT 9TF AN
wigpial 22 2 AT 4 | 2T ToAfRe ryeat @
AN WL, OF BN AN FAML o723
4 2

X1 +QJC2 S 2X3 = O,
2x;+ 5%y +Tx3 =0,
3% +6x, +6x3 =0
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