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Paper : MAT 0100104
( Classical Algebra )
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.Time 1 2% hour.s'

The figures in the ﬁtargin' indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : .1x8=8
oo fral e Ol ¢
(@) What is the polar form of the complex

number (i3)15 ?
Sifbet AR (iS)‘s 3 & 0! B 292

cos@+isind
— is
cos@-ising

(b) The value of
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cosf +isind

cos@-isiné
@) 1 |

i) -1

(iii) cos26+isin26

(iv) cos20-isin20

I AN T

AL 1 .
(c) Is log ('fl)m = ;l—log (— l.)' true for any
‘ positive integer m?

R @I s RYt m I AR
log (- z)% = %log(— i) 7oy e

(d) A polynomial function
flx)= Zakx neN,g.eC

0<kz<n
is zero for at most different values

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

a5 T2 T
flx)= Zakx neN,aq eC

0<k<n .
x 3 i ffen e e <, e
T ag,ay,....,a, T T2
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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 ?
&1 T £ 90! A OO WES 5o Bl e
Reor R Rcere 151 v Rffw =
.Wﬂﬁa%ﬁfimlfﬁ?ﬁ?{ﬁ (PRI 72
() Which of the followmg is the false
statement ?

W@ﬂzﬁt@ﬁéwm

() Matrix multiplication 1s not
commutative.

cﬁﬂwvﬁqﬁﬁwmeﬂml |

(i) The cancellation law fails for
matrix multiplication.

cﬁwqwmmﬁﬁmﬁvﬂm

(i) Product of two nxn lower-triangular:
- matrices is lower-triangular.

! nxn Wa-fige cleess e fy-
fager|

(iv)l All the above are incofrect
_statements. |

| SR IRTIRR T wei |
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2.

(9

‘ (a)

R

()

Is it true that “every diagonal matrix is

. symmetric”?

ﬁ%c%ras?ﬂtr Clere Ao e @f@cm
HoI 2

(h) A system of m linear equations in n
unknowns is said to be if it
possesses no solution: B
NS 4 m 3R AT 51 2Ty 7
I I ?mms (TS & R
?SII ‘ '

: A-nswer any six quesvﬁoin._s,«:/ © 2%x6=12

FicPreT 25 2w Sew.fm ¢

Find the pnnc:pal value of amphtude

of J_
V3-i ﬁ@ﬁ? (amphtude) SN TIC!

e .-

F1nd the cube roots of 1.

N‘ﬂﬂwﬁ@ﬁmn

Solve exp z=-1.

. expz=—15|?niﬂ=l?ﬁ1l
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(d) Show that tanh z is a periodic function
of period 7zi. o
(S @ tanh z (AR zi TAXIEE Q0!
IR T |
(e) Establish without solving that the

equation x4 4 x2 + x—1=0 has exactly
one positive and one negative roots.

AN TR oD F (APt
12 +x—1=0% 5 9B @I o
: «ﬂT"‘T YIS I SR '
) " Find the roots of the equation

2x% - x? -32x+16=0
if two of them are equal in magnitude
but opposite in sign.
W 2x® — x2 —32x+16=0 I 0! T AN
(magnitude) g ore Reisls, (o@
TFIAGR AR Bferean |

(g) Transform the equation.

PoX" + pxX" 4+ ppx+ P, =0
into one whose roots are reciprocal of
the roots of this equation.
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DoX" + plx_“’1‘+ et Py X+ P =0
| SREITERE < <BiTE FoArERS T I TR
% AN TIRRS 2o |
(h) Suppose that A and B are mxn
‘ matrices. If Ax = Bx holds for all nx1
columns x, then prove that A =B
. ({1 26T A OF B [l mxn (New| M
~ Ax = Bx G nx1 ¥8 x I I AWITY 7,
(T 21 T @ A = Bl
(i) Is it possible for a matrix to be both
' hermitian and symmetric ? Justify your
answer.
Wmmﬁﬁmmaﬁmmﬁ CRIRICH!
TR 2 TGIOR Wit 2fSsm |

() Suppose that A 18 an mxn matrix. Give

a short explanatlon of Why the follovwng
statement is true.

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

@ 26T A G5 mxn (TR | woTs faa BRECH!
| ﬁmw &R R Y I <

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

TWWWW (R &1f<51)

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

-for integral powers.’ -~ 144=5
B8 AT A & ISR (de Moivre)d
| TALMICH! foral s 2ol < |

(b) Expand sin™ @ in a series of cosines of
sines of multiples of g according as n
is-an even or odd positive integer.
sin"9 T 49?35@‘1@ cosines dl sines¥
e iR n«ﬂﬁ‘{[‘ﬂﬁTW{["ﬂW
s 3 Reom R

(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 W©
2RI I TS A R BAILITHIS log(x + iy)
Tfered |

(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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S o Y] 1w I AR SO TS &6t
R zmiﬁmwmexp z=w
el

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

2l I (@, aﬁnwﬁwﬂﬂ%ﬁ%ﬂa.
A 1 TRYS T AT | :

() U a,p,yare the iroots of the equation
x> +Ix? +mx+n=0, then find the

value of Zaz and Za3.
M a,p,7 T x?‘-+lx2+m.x+n=0 I
T, (S ) a? A Y o® 7 Cfedr|

(g) Let Abe any square matrix. Prove that
A+ ATis 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-symmetnc matrix.

W’z‘ﬂAﬁmm«ﬂﬁfasfmmlA+AT
Afoom oiF A - AT 5% (skew)-2fSww &
oM 9| oyAR, @S @ AT odfoww
(TR % 57 (skew)- ST G
Catore Rpiest T bt =i «5iE Soim wicR |
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(h) 1f A and B are square matrices, explain
why AB = [implies BA = I Also, show
that the argument is not Vahd for
nonsquare matrices. '

zﬁAwBaﬂcﬁwm (S AB=1@T -
BA = I3&% B9 et 1| s9ite (el (@
wRof GTET™ A IS (7Y 7= |

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

WWW@WW (Ricwreart 751

(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

ca? TR TR IR AR ﬂﬁw
x*-8x2+8x+6=0 I T, AERWI 2 @
B 91 | AT N1 Sbet 3o ASHRY T2 Ro1fR
SRR TERIB! T mﬁafﬁiﬁﬁm
le
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Find an upper limit and a lower
limit of the real roots of the

equation x*4+2x*-x-1=0. 3

N
i

© 0
(i)

Wﬁﬁ@wﬁmmaﬁﬁﬂﬁm
Tl

Solve by Cardon’s method 7
PG ARSI TG I
- x*-6x?-6x-7=0

Find log z and log z, where

log z ¥ log z fed, 'S

z=1+itan0,%<0<7r 4

Prove that if z; and z, are complex

~ numbers then .. 3

sinh(z, + z,) = sinh z, cosh z, + cosh z, sinh z,

PR 2, GioaT A T, &t A (T

sinh(z, + z,) = sinh z, cosh z, + cosh z, sinh z,

(iii) Find all values of z such that

cosz=0 4 ‘ 3

. cosz = 03 R z I 7N AW [efg 11 |
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(d) (i) Reduce the following matrix to row .
echelon fOrm, determine its rank
and identify the basic columns.

_ 5

R TR < 2w SgteT

21 39, TR ©IfS (rank) Fdive =t =i
I TR e |

(1 3)

®© N OO N

2
2
1
3

O U1 O

(i) If possible, find the inverse of the
following matrix by Gauss-Jordan
elimination method. 5

T ST 2, oC-TTGH FPHIReT AT
fxfeie Gheews efewEs Bfenea |

4 -8 5
A=|4 -7 4
3 -4 2
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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
1ts general solution :

X +2x5 ¥2x3 =0,
2?(.'1 + SX2 + 7JC3 = O,
3x; +6x5 +6x3 =0

R AT AT ANEISTT  Ylel
ATl (consistent) @ 2 (3RT ATTIET
" Bl EISTE e (RO @ ITIGINT
SRR 27 2 Il 1 1 TR BeAfRe (et @
.S Rl ANSO AANTIGIN SO IZ0
YN ©ICE, S BT AR TR S
Salk |
X +2%y +2x5 =0,
2x1 +5xy +7x3 =0,
- 3x,+6xy +6x3 =0
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