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MATHEMATICS

Paper : MAT 0100104

(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 : Aiix8=8
e il g Te i e
(a) What is the polar form of the complex

number ( )‘ ?

wﬁ?mf«m( )‘5 T &I 0! 29

cosf +isiné .

(b) The value of osd—ising 1s
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(c)

(@)

x 3 it

cos@+zsm9
cos G- lszn9

0 1
i) -

(ii). cos20+isin20

Ta'ﬂﬂ?z’ﬁ

(iv) co’s—za—‘ isin29 -

Is log(—l)m ——log(— i) true for any

posmve integer m?

@A @i vfﬁ«m m I AE
log (- i)E- = EZOQ_(— i) 7oy F e

A polynomial function
f(x Zakx neN, ake(C
0<k<n
is zero for at most _____ dlfferent values

of x, unless all ay,a,....,a, are zero.

}ﬂﬁﬁiﬁ?ﬁ&ﬁﬂ ‘

x)— Zakx neN, akeC

O<ks<n
RfSx wive 1 A=, MMz
FSCEN Qy,Qy;--.., A, X TRA|
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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 fcalled ? .

@ T £ YO A Orels AR bee (BT T
ReBt Ba ReFi 751 vore Rfmw 2
wofféaf%%tsan@snfm%qﬁr (R 2H 2

(/’ Which of the. followmg is the false -

statement ? _
LK @mﬁ ofe Tag?

() Matrix multiplication is not
commutative. '

cﬁ?awvmﬁﬁmwﬂrml

" (i) The cancellation law’ fails ' for
matrix multiplication.

TP 2[RI et ey et =@ |
(iii) - Product of two nxn lower-triangular

matrices is lower-triangular.

7ol nxn fRs-Rge GIeeRs wowes RS-

fage |

(iv) All the above are incorrect
statements.

@5 FFEIRR B wa |
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(g) Is it true that every d1agona1 matrix is
symmetric” ?

“eifSTe! = a‘nawar%m G @‘%&n
I ?

(h) A system of m linear equatlons in n-

~unknowns is said to be if it
possesses no sohution.

- ST AP m (IR AR Bt g T
| , | :
2. Answer any six questions : 2x6=12
Ricerzt &bt emq Tex fat
(@) Find the principal value of amphtude
of -\/_-l ‘
J3-i 3 Rows (amphtude) AT TS
Tfereat |
(b) Find the cube roots of 1.
13 TETRIT Sfened |

(c) Solve exp z = -1. |
€Xp z = -] AL 9|
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(@)

(e)

Show that tanh z is a periodic function
of period zi.
48T @ tanh z (R 7i W @By
TR T |
Establish without solving that the

equation x?% + x2 + x—1=0. has exactly
one positive and one negative roots.

YR TSI elf$ TR @ IR

(9)

X 432 4+ x-1=07 % B FE i
<5 NS T AR

: Find the roots of the equation.

23 - x2-32x+16=0

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

M 0x3 - x2-32x+16=0 T 901 TR I

| (magnitude) ¥ e o ReSts, (o3

Wﬂfm TR Bferea|
Transform the equation

-1,

PoXx™ + pix" T+t P 1x+pn =0
into one whose roots are reciprocal of
the roots of this equation.
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Pox" +px™t 4 4 PnaX+p, =0
Rl o LRI SR —
R FSOR T ofome )

‘Suppose that A and B are mxn

matrices. If Ax = By

columns x, holds for all nx1

then prove that A = B,
W RST A T B mxn cerew| 1
Ax = Bx 7 nxlwxammﬂ

Is it possible for a matr
hermitian and symmetric
answer.

TG ? TGO RISl efosty 2wy

iX to be both
? Justify your

Suppose that A is an mxn mafrix. Give
a short explanation of why the foll

statement is true. owing
rank(A) < min{m,n}.

R 26T A @61 mxn (T | Ot frat Sfehr

R o7 13 R vyt [ 4
rank(A) < min{m,n}.

3. Answer the following questions : (any foﬁr)

| 5x4=20
weTe fidl epcaRe s famt ¢ (Rewareent o1f<61)

(a) State and : prove de Moivre’s theorem

for integral powers. 1+4=5
wde qeq @ © IS (de VM.oivreb)ii'
- BotscG! ot o e |

(b) Expand.gin" g in a series of cosines of
sines of multiples of g according as n
is an even or odd positive integer.
sin"9 < 0 T 2T cosines 3l sines¥
NS e T n @O TA A TP F ST
sieforat 3feT Koot *R1 -

() 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) T A+iB TS
i 91 TS A I BINGT | 7S log(x + iy)
fered | |

(d) Establis'h' that for a non-zero complex
number w there exist infinitely many
complex numbers z such that exp z = w.

1 (Sem-1) MAT/G 7 : Contd.




(e)

(9)
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X TS AR 1w T A TP TS Tioe

TR ZW{%mwmexp zZ=w
| '

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

o B (T, Bl nmméﬁwfﬁﬂwﬁzma
A -n RIS T A | |

If a,p,yare the roots of the 'equation

B +lx?+mx+n=0, then find the

~.value of >a? and Ya®.

I a,p,7 N 53 4 2 4 mxc+n=0 3
TR, (00T Y0’ W% Y o® 39 Sfrean

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.

@ T A RG] @B 3o oTeeE) A + AT

Ao o A - AT o4 (skew)-2few 3

A T oqAR, ryedt @ AT efoI
(Terew i o (skew)- &S GMed=e

(R f2pieat fralia <51 Wi 512 Bt <!
- 8

(h) If A and B are square matrices, explain
why AB = I implies BA = I. Also, show

that the argument is not valld for
nonsquare matrices. ‘

trﬁAWBasfcsTlmi‘ﬁ (ST AB = I @
BA = I3=¥ 7 01 311 | 15itS (sl (3
mﬁmmmmm|

4 Answer the following questmns (any two)

10x2=20
weTe Al SRR B fral ¢ (Riewreat %) -

(a) Find the equation whose roots are
the roots of the equation
x*-8x2+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.

G et SRedt TF ERR AT

_8x2+8x+6=0 aé{ﬂ,m 2 ®
21 991 | ST W Toe I TRY Feyi el
BRI LAY FEAA mﬁ%@ﬁw
AT 1|
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(b)) (i) Find an upper limit and a lower
: - limit of .the real roots of the

(d) (i) Reduce the follbwing matrix to row
echelon form, determine its rank
.. and identify the basic columns.

€quation. x*+2x% - x-1=0. 3 . .9
X422 x 120 AR T RefiRe (Termwore I oo wpfel . -
1 T s ) P T4, 3R OIS (rank) W w0 oS
o M o B R iy |
Sl | FWW. |
_ (i) .Solve by Cardon’s method . 1o 3)
IR AT I 25 ' 2 6 8
. . X6 -6x-7-0 ? 2 g
.(C) () Find log z and log é) where 15 8 6

log z W ’lio.g z @fﬁ@m’.q%

z=1+itang, ~ . 0:<
RR 5 ‘

(i) . If possible, ﬁhd the inverse of the
following matrix by Gauss-Jordan

4 | |
(i) Pr. i " elimination method. - S
c nuzzg:ttgeil and 2, are complex it TE =W NE5-TEH SIS AT |
sz?zh (2, +2,) = sinhz, coshz, + cosh z, sinhz T ‘ "
- T T
o : 4 -8 5
- zlwzzmﬁ\‘mi’m,mqwm A=|4 -7 4
Sinh(z; + z,)= sinh 2 cosh z, + cosh z, sinhz, 3 -4 2
(iii.) . Find -all values of .5 such that
cosz=0 3
coSz =09 v : ' . .
Rlic zammﬁ@wu 1 (Semi-1) MAT/G 11 Contd.
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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 :

X +2x5 +2x5 =0,
2x1 +~5)C2 + 7.7C3 = 0,
3x+6x5 +6x3 =0

@RS AR TN INETeTy ara
ARG (consistent) @R 2 R FNEIER
@B} ASTSIT 2o Ffom @z T
RIS = 2 I 4 1 B BeAfRe (et (7
TS Al SIS AT S| 929

TG TR, N 3AR AR s S
G| I :

X) +2x5 +2x5 =0,
2x, +5x, +7x3 =0,
3x1 + 6x2 + 6X3 =0
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