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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 eERe s ¢
 (a) What is the polar form of the complex
- number (i3)15 P ‘ .
wifoe] F (1-3)?5 T &3 FAG! B 790

cosf@+ising

(b) The value of el oS
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(c)

(d)

R s
cosf-1isin@
i) 1
i -1

(iii) cos26 +isin26

T 2

(iv) cos26 —isin26

1
Is log(~ )m =—log( i) true for any

positive integer m ?

- R @RS Aokt m 7A@

1
WL
log (- i)m = —log(~1) ey 72

A polynomial function
flx)= Zakxk, neN,aq.eC
O<k<n
is zero for at most different values

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

o) i e T

k : ;
f Zakx JHEN,akECC
O<k<n '

x 9 Wﬁ@f fifem st =ica #=, T
AN ag,ay,....,aq, W T2 |

1 (Sem-1) MAT/G 2

(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 ?

wﬁf@faﬁ@wﬁawﬂw
Bt TR R vo vere R T
weoifafEs Tz A f 3 1S I Pl A

Which of the following is the false
statement ?

ool (@ol TfE SR ¢

i) Matrix multiplication is not
commutative.

Giere e el 7=

(i) The cancellation law fails for
matrix multiplication.

@mvﬁ%waﬁﬁwﬁwml

(i1i) Product of two nxn lower-triangular
matrices is lower-triangular.

w51 nxn Fa-fage (e S f=-
fage |

(iv) All the above are inegorrect
statements. '

@79 FECEIER TfE Gel
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2.

(g) Isittrue that “every diagonal matrlx is
symmetric” ?

“2IfSTo! T cﬁawzfﬁw T @”@CTG‘T
Ao ?

(h) A system of m linear equations in n
unknowns is said to be if it
possesses no solution.

n SIS 4% m (SRS AN G6F 2olleTix T

‘@mm&mmﬁﬁm@ qf%@m

A |
Answer any six questions : - 2x6=12
fRiepict 25t 2| T ¢
(a) Find the principal value of amplitude
of a3sis -

J3-i T Ros (amphtude) Y oI
wfered |

(b) Find the cube roots of 1.
13 SIENE @%@ﬂt |

(c) Solve exp z = -1. .

exp z = -1 NG |
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(d) Show that tanh zis a periodic function
' of period 7zi. |
@qedl @ tanh z (TR zi TEATEH o1
TR T |
(e) Establish without solv_iﬁg that the

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

S T oS 9 (@ T
x4+x2+x_l_—_03%*ﬂﬁwm
<5l AT S SR '

() Find the roots of the equation

2x3 - x? -32x+16=0
if two of them are equal in magnitude
but opposite in sign.
I 0x3 - x? -32x+16=0 QR GRS
(magnitude) ¥4 g Bre RRS, oE
AT TIER Slored |

(g) Transform the equation

Pox" + o1 X" ot X+ P =0
into one whose roots are reciprocal of
the roots -of this equation.
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(h)

n n-1
PoX" +p1xX7 "+t Py x+p, =0

ATDRE T GBI FoNERS S0 9 To0Re
98 FAFR AT 2o+ |

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

WNQSAWB@T mxn (e | I
Ax = Bx A9 nx1 ®8 x I AT LIS 27,
(o0 a9 <1 (I A = B|

(i) Is it possible for a matrix to be both
hermitian and symmetric ? Justify y‘our'
.answer.
Mera <Ol 2R =i eifeots eais! i
I ? TEIOR ! elfSo |
() Suppose that A is an mxn matrix. Give
a short explanation of why the following
statement is true.
rank(A) < min{m,n}.
411 26T A Bl mxn TR | woTs faal SRes
7 3oy (72 A0 ST A 4
rank(A) < min{m,n}.
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Answer {he following questions : (any four)

5x4=20

ot ol e B Tl & (R B

(@)

(b)

(@)
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State and prove de Moivre’s theorem
for integral powers. 1+4=5
e greg @ & WS (de Moivre)I
ToAmICo! fordl Sl elsiel 9

Expand gip™ ¢ in a series of cosines of
sines of multiples of g according as n
is an even or odd positive integer.
sintp T 0 I2IF cosines A sinesd
@To e A n a6 A A S N
sjefreat gfe1 Rcawal 1|

Express log(x+iy),(x,y) = (0,0) in the
form A+ iB, where A and B are real.

Also, find log(x +1iy)-

log(x +iy), (x,y) # (0,0) & A+iB T
o] 351 TS A S BIRR | 519108 log(x + iy)
Bferaal |

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)

{g)

S SfbsT AR w T AN SRR T2 i
W\Wzmgﬁwwwexp s
=

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

ol B (T, 9B nma@ﬂﬁ%ﬂﬁ@%
AT n IR 67 AT |

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

x>+ +mx+n=0, then find the
value of > a* and >ad.

qﬁ a!ﬁ;}/ ﬂﬁaﬁq x3+b62+mx+n=0 %
T, (90T ) o W% > o 39 e

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 a
skew-symmetric matrix.

11 T A RS @51 357 Gleres | A + AT
Ao Wi A ~ AT 5385 (skew)-fesw 3
amd 9| wgHfE, YA (@ AT wfosw
T % fois (skew)- 2o G
(sre] f2itel f1aiia B o 9513 Soliy Itz |

1 (Sem-1) MAT/G 8

4,

(h)

Answer the following questions :

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 oI B3 o™ 28 (S8 AB=1(
BA = 1@ 0 il 51 | 71909 (T4 (F
sl GTeTe AR IFSo! (74 T2 | '

(any two)
-10x2=20

woTs Tl eMiraRe B Al ¢ (R woh)

(@) Find the equation whose roots are
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the roots of the equation
x*_8x2+8x+6=0, cach ‘diminished
by 2.

Use Descartes’ rule of signs to both

equations to find the possible number
of real and complex roots.

o3 AR Sered) TR TR AT
o 8x% 4 8x4+6=0 I T, ATIW! 2 &
2 <541 | A ST &5t S e ! Ko
Sferidta qrant AN ewioe o
qazia 4 |
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) )

(i)

(c) . (i)

(ii

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

equation x* +2x? _x-1=0- 3

k4+2x2'—x—1:'0 AR AT

EE @G B AW Oe 51 s
Tferedl |

Solve by Cardon’s method 7
x*-6x*-6x-7=0

Find log z and log z, where

log z &% log z Sfe1edl, T®

z=1+itam9;£2r—'<6'<7r 4

Prove that if z; and z; are complex
numbers then ‘ 3

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

21 S 2, GO AL T, o 1 (T

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

(iii)

Find all values of z such that
cosz =0 : 32
cosz - 0< Q@ z 3 FHEE T FolE 7= |
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(@) ()

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

‘ 5
RS (TR =19} 2mew wipfets
1 <1, TR TS (rank) Ffzer st o
T TSE baie a4 |

w

W= NN -
N OO N
oy U1 O

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

A 7B T NCH-GCIH SPHRs AFe
el (Tess efewms Sfneg |

4 -8B
A=|4 -7 4
B sl O

Contd.




(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 +2xy +2x3 =0,
2x;+5xy +7x5 =0,

. ERE ANFINT S ANSTS T 2efisT] |
AMGTA (consistent) @2 &R e i
OB} ANSTSI e (ST @ AL \
SR 2 e I T4 | 3R ToAlRe (res @
weTe ral TGO RTINS TOIE 29
AN SR, S DA AR AL 125

41 8
)Cl + 2){:2 o st = O,
2x;+5xy+7x3 =0,
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