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MATHEMATICS
Paper : MAT 0100104
( Classical Algebra)- .
Full Marks : 60
Time : 2% hours

The figures in the margin indicate |
Jull marks for the questions.

Answer either in English or in Assamese.

Answer the following questions : 1x8=8
et - eAIe] Ol M3 ¢
(a) What is the polar form of the complex

number (1'3)15 ?
Gifber AN (,;3)15 I & TAG! F 299

cosf@+1isinf .

The value of
(b) The vl ol - tamn
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cosf +isinf
cosf —1isind

i) 1
i) -1
(iii) cos20+isin20

(iv) cos260-isin20

3 9

1
(c) Is log(-i)m = 1 log(~i) true for any

m
positive integer m ?

R S 2491 m T AW
log (- i = ~log (1) 1%y e

(d) A polynomial function
flx) = Zakxk, neN, aq,eC

0<k<n

is zero for at most different values

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

bl IV eI

flx)= Y g’ nel, g, e €

0<k<n

x ¥ & feq W A= *1&3 Iz
AFE ag,ay,....,a, 9 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 ?

43l TA f 451 31 SrOLF W(Kd G 01 Fei
ot 2ar farawa w51 vee fafm %A
woifafEs 0z aw | f 3 B 9 @ e

(f)  Which of the following is the false
statement ? '

TR (I Ofe wnm ¢

(1) Matrix multiplication is not
commutative.

e oacl RSy 723 |

(ii) The cancellation law fails for
matrix multiplication.

(o= 73R A3 Afes o e =3

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

wo! nxn Fs-Tagw Gliae=e sawe s-
fagw |

(iv) All the above are incorrect
statements.

SO FIEIRR TfE oo |
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(g) Is it true that “every diagonal matrix is

oyt s e elfeT G e
BN 2
(h) A system of m linear equations in n

unknowns 18 said to be if it
possesses Nno solution.

. nw—wm@ﬁﬁﬂﬁﬂmmwﬁaﬂﬁ
(AT I JAF @ {%{ IR
2| :

Answer any six ques'tions : 2x6=12

Rrera gl oa] Tes [l 8
(a) Find the principal value of amplitude

of Y3-i-
J3-i T REIR (amphtude A TN
Tieeqt |

(b) Find the cube roots of 1.

13 A Sfevesn |

(c) Solve CXp z =1,

Csz:__l WWWI
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(d) Show that tanh z is a periodic function
of period ri.

GRS @ tanh z R 7zi TIFER GO
AT T |

(e) Establish without solving that the

equation x* 4 x2 4 x_1-0 has exactly
one positive and one negative roots.

T TR A I @ A=

x4+x2+x_1:oa%aﬁmawm
A0l Y & DA |

(/) Find the roots of the equation

2x° - x2 -32x+16=0

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

T 253 — x? -32x+16=0 I 7! TR AN
(magnitude) W &€ oo Reds, (o
ANFINOR AR S |

(g) Transform the equation

_1 =
pPoxt+ P X" ..+ P X+ P, =0

into one whose roots are reciprocal of
the roots of this equation.
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Pox" + plx"'l $ot PpaX+pPp =0
B T O FARETS P AR AR
4% FAFIEA Wﬁﬁ_ﬁ%@ﬁl

ose that A and B are mxn
" fnifrli)ces. If Ax = Bx holds for all nx]

columns x, then prove that A = B,

qal 265 A W% B q0I mxn C‘-ﬁlc“l"i‘lf‘ﬁl I
Ax = Bx & nﬂ@@x?ﬁmﬁmiﬂ,
. (oT® @i 54 (@ A = Bl -

(i) Is it possible for a matrix to be both
hermitian and symmetric ? Justify your
- answer. -

cﬁawaﬁﬂﬁﬁwwa%wm@am
T ? TEIHE B! Afeois 9|1

(j) Suppose that A is an mxn matrix. Give

a short explanation of why the following
- statement is true. |

- rank(A) < mi.n{m,n}.

1283 A 51 mxn GRS | wots f SRECh!
0 %) G2 R Syt e <)

rank(A) < min{m, n}.
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Answer the following questions (any four)
Sx4=20
OO WA eirare Swq g (Rizastzart sifaon)

(a) Stat.e and prove de Moivre’s theorem
for integral powers. 1+4=5

SRS e A & TRolw (de Moivre)d
CALMICH vl s et 341 |

(b) Expand sin™ @ 1n a series of cosines of
§ines of multiples of g according as n
IS an even or odd positive integer.
sin"@ ¥ 0 I IRRYF cosines q sinesI
(TS 2PIfT® S n @B oA A YA T
SR I Riczea s

(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 +1y),(x,y)# (0,0) ¥ A+ iB F9®
B TN T© A WF BB | 94008 log(x + iy)
Bferedt | ‘

(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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-y Gifbet Fel w 4 AE@ SHAITSIE 926 s
M z Witk 3 2Afevl F TS exp z =y
|

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

oI T (T, GBI n T GO FHwaem
AT n RYS & ACE |

() If a,p,yare the roots of the equation

x3 +lx2 +mx+n=0, then find the
value of » @® and > a,

ﬂﬁ. 05.-15;7 W‘T )_C3+lx2+mx+n=0 9
T, (90T ) o 9% Y o 33 Sfeneay

(9) Let A be any square matrix. Prove that
- A+ ATis symmetric and A - AT is skew-
symmetric. Moreover, show that there
1s one and only one way to write A as

the sum of a Symmetric matrix and a
skew-symmetric matrix.

W?ﬂAﬁmaﬁraﬁfCﬁW|A+AT
ef e S A — AT %ﬂ%(skew)-ﬁ]%mq%
T 1 wyAR, mysA @ AT aAfeny
(T Sl o (skew)- &fosw (e
mim&mﬂ%waﬁmaﬁ@WWI
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(h)

If A and B are square matrices, explain
why AB = I implies BA = I. Also, show
that the argument is not valid for
nonsquare matrices.

I A % B 35l (Neres 23 (9% AB = [ (@
BA = I3si¥ &3 [ 341 | #19108 (r9€dl (@
SRof GTeTsa A Y& 0H1 (34 723 |

4. Answer. the following questions : (any two)

10x2=20

Wﬁmw@m@mﬁm (RieFtzan 7o1)

(@)
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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.

13 AARECE! Sfeedl IR SR AN
X4 _8x%+8x+6=0 I T, AT 2 &

2171 <541 | A S Gifbet e AR A i

Qa2 4l |
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(b) (i) Find an upper limit and a lower
limit of the real roots of the

equation x4+2x2—x—-1:0- 3

x4+2x2_x_.1:() W‘Kﬁ'ﬁ qFq
e <51 o5 AN A 4Ol =T
Sfered |

(i) Solve by Cardon’s method

PG AFf O TN T
x3—6x2-6x-7=0

f §

() () Find log z and log z, where

log z 9% log z Sfe1sdl, TS
\ oy T pees - |
z=1+itan6',5<9<;z 4

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

sinh(z, + z,) = sinh z, cosh z, + cosh z, sinh z,
2) IF 2, GioST TR T, e I (@

sinh(z, + z,) = sinh z, cosh z, + cosh z, sinh z,
(iii) Find all values of z such that

cosz=0 3

cosz = 0F AR z I FHCE T el 541 |
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(d) (1) Reduce the following matrix to row

echelon form, determine its rank
and identify the basic columns.

S

ﬁﬁ%ﬁ@@ﬂﬁ?ﬁcﬁmﬁmm
2P 34, 331 SIS (rank) Fdfae w11 =

T TSR e w4 |

(1
2

1
3

2
¢}
6
2
8

-6J

8
0
S

(i) If possible, find the inverse of the

following matrix by Gauss-Jordan

elimination method. | 5

I ST T SMEH-STGI TR AR
fafRe (e afewm Sfnedl
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A=|4
3

11

-8 5
~7 4
~4 2

Contd.



geneous systems of linear-
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 :

(e} Are all homo
equations

x; + 2%y +2x3 =0,
2x1 + 5x2 + 7JC3 = 0,
3, +6x, +6X3 =0

AT IR ASCE ANGTS @ YA
g9l (consistent) @A 2 3T e
3] FNETOT Adie] (FeA AT AN
SR 22 ¢ P 11 1 3T TARS (e @

- e Tl AN AR SPTNeE 120
| gwmwmmmq TG 2

x1|—|—2x2 +2x3 :0,
2x; +5x, + 7Tx3 =0,
_3x1+6x2+6x3 =0
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