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MATHEMATICS
Paper : MAT 0100104
(Claséical 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 : 1x8=8
| wote fral emicai] Tl fum ¢
(@) What is the polar form of the complex

numbe;r (i3)l5 ?
wfbet 7R (12 3 & FeHt B 2

cosf@+ising

(b) The value of cosO—ismp 3
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cos@ +isind

cosf—isiné
) 1

i) -1 |

(iii) cos20+isin26

TR T

(iv) cos26’—i-sin26

(c) 1Is log (‘l)m = —109' 1) true for any

posmve integer m?

R A =Pt m 3 AT
11 .

log(-i)m = Zlog(— i) ey \ e

- (d) A polynomial function
flx)= Yax*,neN, g ecC

Osksn

is zero for at most différent values

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

Bl T2V T
flx)= Zakx neN, g eC

O<ksn

anw ﬁ%ﬁwmwzﬁ@
RN ag,ay,....,a, o 9= | '
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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 ?
$Ql T £ 45! A OISE TiKE 5T Bl To
6 3 Rt 1ot voe RfETw @
TS 02 AT FF B I @R e

(f/ Which of the following is the false
o statement ? '

R (@I B Sre e

(i) Matrix multiplication is not
commutative.

Tere® 3 RNy 9231

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

R ofaoR A e e Rt 2

(iii) Product of two nxn lower-triangular |
. fnatrices is lower-triangular.
76! nxn fAx-fage e wiwa Bx-
fage |

(iv) All the above are incorrect
-~ statements. '

89I¥Y FFCENRIN Of& gal |
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. (g) Isit true that “exferly diagonal matrix is

_ symmetric” ?
“eifST! Ffw Cerew en"bw e SfeeH!
L CEA
(h) A system of m linear equations in n
unknowns is said to be if it
. possesses no solution. ‘
n IS A m @RS ATRI4 GOt 2R 3
(PICAT AN AT (90T g%i R
I
2. Answer any six questipns : 2x6=12
(a) Find the pnnmpal value of amphtude
of J3-i.
J3-i ¥ R@= (amplitude) oI m:m '
- Oferedi |
(b) Find the cube roots of 1.
13 TNIETAN Clened |

(c) Solve exp z = -1. .

exp z = -1 S 1 |
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(d) Show that tanh zis a penodlc function
of penod T, ‘

@med @ tanh z Z%:cs 7l TP dﬁf
TRTRTN F |
(e) Establish without solving that the
equation x*+ x? + x—1=0 has exactly
one positive and one negative roots.
- A :ﬁwﬁm oo T @ ﬂfﬂW‘-T
dWaWQ$aﬁvm§| | |
() Find the roots of the quation

2x3 - x2-32x+16=0
if two of them are equal in magnitude
but. opposite in sign.
;MW 0x3 —x2-32x+16=0 3 LORGERC
(magnitude) JIS e bre RRS, corg
AT TR Sfeed |

(g) Transform the equation )

pOx +p1x— +pn lx"'pn—0
into one whose roots are reciprocal of
. the roots of this equation.
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(h

)

G

n n-1 ‘ =
PoX" + p1X" " 4. PpaX+ pp =0

NI GG GHiteT TR 91 TR TR
<R IR FERT AfSam T |

Suppose that .A‘and B are mxn

- matrices. If Ax = Bx holds for all nx1

columns x, then prove that A = B.

[T A OF - B WO mxn CHewws| I
Ax = Bx A3 nXI@@xﬁmmiﬂ,
(TS &1 4 T A = B ‘

Is it possible for a matrix to be both

hermitian and symmetric ? Justlfy your
answer.

TR ? @WW LISEEE ST

Suppose that A is an mxn matrix. Give
a short explanatlon of why the followmg
statement is true.

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

@ 96T A B mxn GTER | &eTo il Sfesrpy
7 7o cﬂ%ﬁmWWWI

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

—a—ﬁmmwm (RieFiza 51361)

(a) State and prove de Moivre’s theorem

for integral powers. ' 1+4=5
LR et @ & IBSR (de Moivre)I
BoAoNICo! Tl o et <=t |

(b) Expahd sin™ @ in a series of cosines of ..
sines of multiples of g according as n
is an even or odd positive integer.
sin"g T 6 3 2399 cosines Il sinesI
e 2R T n GO TA A YA S
siefient 3o oot IR

() 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), (6, y)#(0,0) ¥ A+iB FaS
2/ 1 TS AT BW | 19T log(x+ 1y)
Sferedl|

' (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)

T G0 A w T IAE SHINSIR I2S Tioa

I

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

ol T @, Bt 7 e oSy Aow

A n RS T AT |

If a,B,yare the roots of the equétion
x}+x?+mx+n=0, then find the
value of ) a* and Zas.'A

A a,p,y A R+ +mx+n=0 3

(9)

T, (50 ) a? ARF Y o 3 Snegy .

Let A be 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 g
skew-symmetric matrix.

@ e A R 961 3 Gere® 1 4 + 47
Ao B A - AT f50F (skew)-2foomm ofyy
e | OHAR, (RSA @ AT eifowy

G 1% 5 (skew)- 2oy G s

(e RRp1est v bt o 51 Botty g
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(h) 1If A and B are square matrices, explain -

' why AB = I'implies BA = I Also, show
that the argument is not valid for
nonsquare matrices.

It A WIS B I GIIee® 27 (S0 AB = I (¥
BA = I3@I¥ [ 1y 31| 310108 (et @@
S5 GNeTF AR IE0o! (34 42T |

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

woTe Al e et T ¢ (Reerer gor)

(@) Find the equation whose roots are
the roots of the equation
x* —8x%2 +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 TR @%emmmwﬁmq
x*-8x2+8x+6=0 I, AGIG! 2 @
291 791 | AV A Wbe o @I 7k Rl

. Wmﬂﬁwﬁa (Tioe Bz faw
SiEenkal
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(@)

() @)

(@

Find an upper limit and a lower
limit of the real roots of the

equation x4 +2x?>-x-1=0. 3

Xt +2x?—x-1= 0 ATIIBIF AT
'Waﬁﬁwﬁmmﬂﬁﬁ“ﬁm

Sfereat |
Solve by Cardon’s. method 7
PG GO FMT

X3 -6x%-6x-7=0

Find log z and log z, where =~

- log z W% log z Sieal, T'e

z=1+itan9,g-<9<7r q
Prove that if z; and 2, are complex
numbers then ' 3

sinh(z, + 2,) = sinh z, cosh z, + cosh z, sink z,

z Wé@%ﬁﬂﬁmiﬁ,ﬁmﬁﬁ @

sinh(z, + 2;) = sinhz, coshz, + cosh z, sinh z,

(i) Find all values of z such that

cosz=0 -3
CcOSZ =03W'zﬁmmﬁ®3@|
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(d) (i) Reduce the following matrix to row
echelon form, determine its rank

and identify the basic columns.
' 5

21 391, 3R GIfS (rank) Reivd w1 o
T SR e w11

- 3)
8
0
51

6)

G If p0531ble find the inverse of the
' following matrix by Gauss-Jordan
elimination method., ' 5

MM TS T AMCH-TEH SopiRe “mRorg
FekiRe (e aforin S|

(4 -8 5
A=|4 -7 4
3 -4 2]

W NN =
NN
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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 :

Xy +2x2 +2x3 =0,
2x1 +5x2 +7X3 =0,
3x; +6x, +6x3 =0

@R TG AT ST 2l
AN (consistent) 2 (AR AN
Al ATGTST A (FOA 9D FANYT

SRR 702 IR < 1 2R BoiRe orget 7

ToTe WA FNSTS I ANTIBIN THINOIE I2S
TR R, ONF AR AR AN gl
w_qMse o

X1 +2XQ +2.7C3 =0,
2x1 +5xy +7x3 =0,
3%X1 +6xy +6x3 =0
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