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MATHEMATICS
Paper : MAT 0100104
( Classical Algebra)

Full Marks : 60

Time : 2% hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
ool eicaiRs e Tl ¢
(a) What is the polar form of the complex

number (i3 )‘5 ?
Gfos AR (,-3)15 I & T B 290

cos@+isinf

(b} The value of c0sO—ising S

Contd.



(c)

(@)

0689 +Visin6’ :
m IR TH
0 1

@ -1

(@) cos20 +isin28

(iv) cos26-isin26

AL 1 , '
Is log(-i)m =Elog(—‘l) true for any
positive integer m ?

RGN A19F ok m 3 I@
AL 1 .'

log (= iJm =—log (- i) ey cif?

A poiynomial function

k
= Yax“,neN,q eC
Osks<n

is zero for at most ____ different values

of x, unless all Qg,Qy;....,Q, are zero.

G5! =T T

flx)= Y axk, nen, a,eC
0sksn

x?’lﬁ{lﬁﬁ‘___
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AR ag,qy,....,a, 0 T=) |

(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 ?

& T £ {0l A OIS WS 5o G5l T
B 2R e 451 oo RRw o
wvfﬁa%@hmlfaSﬁS{% I T

Which of the following is the false
statement ?

O (I Of e Seg 2

(i) Matrix multiplication is not
commutative.

e 7[5 RfNwacasy 7231

(i) The cancellation law fails for
matrix multiplication.

CTe® 7397 AR e Faw Res =31

(iii) Product of two nxn lower-triangular
matrices is lower-triangular.
70! nxn Fx-fage cherw asws As-
fagw |

(iv) All the above are incorrect
statements.

@9 TR B e
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(g) Is it true that “every diagonal matrix is
symmetric” ? .

“elfetl T CTere efovml (e TGt

BT 2

(h) A system of m linear equations in n
unknowns is said to be if it
possesses no solution.
n OGS 47 m RAF ARNFLET bl 2eifetis I
I LR AT (oF I/ @A
| '

2. Answer any six questions : 2x6=12

R o) o Tes fra o

() Find the principal value of amplitude
of f3-i.-
J3-i ¥ R (amplitude) @=m TG
Tfereat |

(b) Find the cube roots of 1.
13 TTPEIAR Sfeea |

(c) Solve exp z = -1,

exp z = -1 AN 9|
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(d) Show that tanh z is a periodic function

(e)

(g)

of period ri.

WY& @ tanh z (AR 7i ANIPIER GBI
AP T |

Establish without solving that the

-equation x* 4 x? 4+ x-1=0 has exactly

one positive and one negative roots.
AL TN SV T (T el
x+x +x-1= Q?ﬁ?ﬁu‘]ﬁwm

GOl YIS S S |

Find the roots of the equation

2x3 - x2 —32x+16=0

if two of them are equal in magnitude

‘but opposite in sign.

W 2% - x2 ~32x+16=0 I FB TR W
(magnitude) 7R g iz ReiSts, corm
TR R Sfereat|

Transform the equation
Pox" +px"+ ..+ p, x4+ p, =0

into one whose roots are reciprocal of
the roots of this equation.
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(h)

0)

n n-1
PoX" +piXx" "+ ppx+p, =0

TN G O FoATERS 1 N T
% FTIAOR TR Ao |

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

[ RET A U B WOl mxn CNew®| M

Ax = Bx I nx1 B8 x I I AT =4,
CST8 AMY I @ A = B

Is it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

TR 2 TSR TRyt efesty 7w |

Suppose that A is an mxn matrix. Give
a short explanation of why the following

© statement is true.

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

<1 26% A 4Bl mxn GRERE | o7 it Sfedht
o1 ey R Raca o3t i a1

rank(A) < min{m,n}.
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Answer the following questions : (any four)

5x4=20

weTs Tl epiRiee O Wl o (R bif<b))

(@)

()

(c)

(d)

State and prove de Moivre’s theorem
for integral powers. 1+4=5
G4e qred AR & 2O (de Moivre)d
ToAsAIICH! forl oI 2 5 |

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"@ ¥ 0 I I]BYT cosines Il sinesI

TS oifFe T n GBI T A YA AN
sjfrat e Resan <R

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)¢(o,o) T A+iB IS
A T[N TS A WIF BT | T4 log(x + iy)
Tfreat |

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)

X[} GO A 1w 9 AR SPTNSIE TS TToaA
TR zmiﬁimwm eXp z=Ww
1

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

A A @, 961 n o1 eaifrSiy R

WA 1 RAGF T A |

(h)

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

I A =% B3 (Toe® W (S8 AB =1
BA = I3oR 58 i T | S90S (TY€ (&
el GTeTse AR YS! (34 T2 |

(7 1f a,p,yare the roots of the equation |
B+l +mx+n=0, then find the Answer the following questions : {any two)
, ' J | 10x2=20
value of Zaz and Zae‘. Y ' '
zﬁ . 1 wore Tl eniaRs Ses fum o (R got)
a,p, :lﬁlﬁsa 3 2 ] 3
brry B T+ +mx+n=0 3 - l (a) Find the equation whose roots are

T 7, (9% Za2 W'ZaS W Sfreay) | the roots of the equation
- 4 2 . : 3 . I3 -

- {g) Let A be any square matrix. Prove that 1); ;8x #8x+6=0, cach diminished
A + ATis symmetric and A - AT is skew- y
symmetric. Moreover, show that there Use Descartes’ rule of signs to both
is one and only one way to write A as equations to find the possible number
tl—lie sum of a symmetric matrix and a of real and complex roots.
skew- i : ‘ '

w Symmetr;c matrix. (i I Sfere T" PRSI TR
W?ﬁAﬁmu‘lﬁﬁﬁ‘fcﬁﬂmlA+AT x*-8x%+8x+6=0 I I, A 2 &
A &IF A - AT ot (skew)-2fooTa 3B ’1 2P 91 | AT S wioet o SRy A2 o1
UG | SGAR, gen @ AT few TR Tt A wite e e
CTees 1% {576 (skew)- afeom Gieress T |
(I 51t 141 1 o 9513 et @i '
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(b) (i) F:inq an upper limit and a lower
limit of the real roots of the

equation x* 4ox? _x-1=0. 3
Xt +2x2 - x-1=0 TRISIOR AT

Yo @51 O AW o @B [T
Seret |

(i) Solve by Cardon’s method 7
PO G A 31
x®-6x2~6x-7=0
c) () Find log z and log z, where
_ log z 9% log z Bfedl, I

z=1+i z
ztan0,2<0<7; 4

(@ Prove that if z) and z, are cbmplex
numbers then ' 3

sinh(z, + z,) = sinhz cosh z, + cosh z, sinh z,
21 AIF 2z, Tbe] WY 20, ool 7y
sinh(z, + z;) = sinhz, cosh z, + cosh z, sinhz,

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

cosz = 0 I IR@ z I T WW Fefr =1 |
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@ @

()

Reduce the following matrix to row
echelon form, determine its rank

and identify the basic columns.
5

RN TR =1 25 SRt
291 41, 2R IS (rank) Fdd &0 =%

T TSR e |

3)
8
0
5
6,

(1

1
\3

0NN

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

it 799 T SIT5-TOH WoFIR AR
Ffile cierew afew Sfedl|

4 -8 5
A=l4 -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
its general solution :

xl +2.7C2 +2X3 = 0,
2x1 + SX2 + 7.7C3 = 0,

@R AT A TSy
ANGT5 (consistent) @ ? @RS TR
9] ANETOTT AN (oM qTT TN
SIS 282 1Y I 1 270 SoifRe e @
OeS Wl TS ANAIDR SHOIE I%e
A OCE, AE AR AR TGN 27
9l 3

Xy +2XQ +2JC3 = O,
2x) +5xy +Tx5 =0,
3x; +6Xy +6x3 =0
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