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~ Answer either in English or in Assamese.

1. Answer the folloWing questions : 1x8=8

(o) What is the polar form of the complex

number.(i3)15? |
afbet AT (;3)° T &I AW [ 292

cosf +isiné

b) Th 1 is
(b) £ valtie of cosO—ising

Contd.




(c)

(d)
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cos@+1sinf

cos @ -isinf A =2 (e)
M 1
(i) -1
(it)  cos20 +isin26
(iv) cos20-isin26
Is log(- i){:{ = LlOg(— i) true for any
- 1]

positive integer m ?

R s o2 m 3 "
1
log(~i)m = %log(— i) 7o) @fre

A polynomial function

f¥)= Y ax*, neiy, a, €C
O<k<n

is zero for at most different values

of x, unless all Qq,qy,....,a, are zero.,

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 ?

@ TA f 7! A OISF WX Berh O T
st 2w R 451 vere [ 2=
weif¥af¥e oz A | £ T B L ot e

Which of the following is the false
statement ?

TER (I BfE Tram?

(i) Matrix multiplication is not
commutative.

cnerew o3 RfFsmcansy w=3

(ii) The cancellation law fails for
matrix multiplication.

e 931 A3 AMfSe fiaw Rwet =3

P S — (iiR) Prodl.lct oi" two nxn lc.)wer-triangular
matrices is lower-triangular.
/) ()Eakx »neN,q eC Wl nxn F-Agw cle=s aaws F5-
— NS AR 2, Tz
FEE y,qy,....,a, W 727 | (iv) ::;te:eent:bove are incorrect
2 G FI(ERANA TG T |
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(g) s it true that “every diagonal matrix is
symmetric” ?
“2fTh! TR e afosT e Bfes!
BT 7

(h) A system of m linear equations in n

unknowns is said to be if it
possesses no solution.

1 TS 21 m G TR < el
(I TG TLUE (ST It
|

2. Answer any six questions : 2x6=12

R 2t e Tew fa ¢
(@) Find the principal value of amplitude

of 3 -i.

J3-i T T@= (amplitude) 4= W=G!
Theredt |

(b) Find the cube roots of 1.
13 ITAR ez |

(c) Solve exp z = -1,

€Xp z = —1 A4 =4 |

1 (Sem-1) MAT/G 4

(d)

(e)

Show that tanh z is a periodic function

of period 1.

@4&d (@ tanh z (Z(2 71 ATAFEA a5t
RaRE 2155: e e |

Establish without solving that the

equation x* +x?2+x-1=0 has exactly
one positive and one negative roots.

a2+ x—1=07 5 901 @IS TS
G5 TS T W=

Find the roots of the equation

2x3 - x? -32x+16=0
if two of them are equal in magnitude
but opposite in sign.
M 2x® - x? -32x+16=0 I TP T I
(magnitude) 7 &g Bre ArETE, (203
ATRFIBR JECEAR Tared |

(g) Transform the equation
pox"+px" '+ . +p, i x+p, =0
into one whose roots are reciprocal of
the roots of this equation.
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@)

0)

n n-1 _
pPox" + x4+ px+p, =0

ST G Hite] TGRS <1 I @R
@2 TAFIAWGIR TARE ST |

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

¥ 26T A IF B WO mxn G| W
Ax = Bx IRl nx1 ¥ x 9 3T A@ST 2T,
(Or® &9 9 (T A = B

Is it possible for a matrix to be both

hermitian and symmetric ? Justify your
answer.

Ceve <51 2IfRfbam =i aifes qraib! st
T 7 TEIHIR Mol AfSsim 1 |

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

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

4q1 26T A 961 mxn (T | ©oTe T Sfeth!
7 797 1% Rawa oo e =

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

5x4=20
oeTe Al #HEe] Bea Tl ¢ (Rirerear s1fE6h)

fa) State and prove de Moivre’s theorem
for integral powers. 1+4=5
e o AR & 2SR (de Moivre)d
ToLICo! T e e 4

(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®"@ ® 6 ¥ IR¥T cosines I sinesd
@Te =PTfRe F1 n @61 Ior A YA S
- st 3 Rz F[{
(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) T A+ iB =*®
I T TS AW BB | 79009 log(x + iy)
Sferear | '

(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 GfoeT FAN 103 A THSIE 97O Gt
HA z WeR I Ao 7 A exp z=w
B

(h) If Aand B are square matrices, explain

why AB = Iimplies BA = [ Also, show
that the argument is not valid for
nonsquare matrices.

(e) Prove that an algebraic equation of
d
egree n has exactly n roots. I A SF B 35f (o= 20 (57% AB = [ (@
&N T (T, GO n o] FEHASIT AR BA = [3& &0 Fgrap 541 | w6 (rejeal @
Al n HYF & AT | ol (TerRa A ETH! (a4 727 |

() 1f a,p,yare the roots of the equation
X 4ib2+mx+n=0, then find the Answer the following questions : {Tr(;y;w%)

x2=2
value of Y o? and Y ad.
> > SoTe et Sed frar ¢ (R 757)
W a, 3,y FAEE 53 +b?+mx+n=0 73 (a) Find the equation whose roots are
37 27, (978 Za2 I Za3 339 BfFeal | the roots of the equation
4 2 iminis
x*-8x2+8x+6=0, €ach diminished

(g) Let A be any square matrix. Prove that by 2.
A+ ATis symmetric and A — AT is skew- ‘ , ~ i
symmetric. Moreover, show that there Use Descartes rulle. of §1gns foh ol
is one and only one way to write A as equations to find the possible number
the sum of a symmetric matrix and a of feal ang complick HOOLS
skew-symmetric matrix. (72 ARG SiAed TR YFAEE Fa
W 2 A R B @of Gierem | A + AT x* - 8x2+8x+6=0 I T, AOFD 2 A
U OE A - AT ol (skew)-aifew i 251 341 | AT S Soa To7 IR A< B
> T vl (e @ AT efforTw Sferratsl oAl ATRRETA (Ghba v
(e ois fedd (skew)- afests (Terss RIS 41
o fevitel e @bl Wi <572 Solrm iz |
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(d) (i) Reduce the following matrix to row
b QR ::-f.::d an upper limit and a lower echelon form, determine its rank
limit -o: the real roots of the and identify the basic columns.
Squanon »\»4 +2x* - x-1=0- 3 5
a0t - x-1=0 TR0 I iR Clerrws =9 3new w5tes
TR Y TS W WiE G5 R 2P 91, 2R TS (rank) Fdas 71 ==
o o TR Hoire a1 |
=/ Solve bv Cardon’s method 7
1 2 3
TSR SR TN 37 2 6 8
x*-6x2-6x-7=0 2 6 0
tc/ @ Find log z and log z, where :13323:
log z W% log z Tfeeqn, T°©
: T (ii) If possible, find the inverse of the
z=1+11anb, —<8f<x ) )
) 4 following matrix by Gauss-Jordan
] i iminati thod. 3
fi/ Prove that if z) and 2, are complex | elimination me
numbers then 3 i W WL TV STTH-TEW SoHE a9
smh(2, + 2,) = sinh z, cosh z, + cosh z, sinh z, | fAnfie cTeess et SFedl
2, W% 2, S WY L, A FA @ (4 -8 5)
sinh(z, + 2,)= sinhz, cosh z, +cosh z, sinh z, % A=|4 -7 4
.. . ‘ 3 -4 2]
@ Find all values of z such that k ’
cosz=0 3
cosz = 0¥ MR z I I W fAsfm 741 |
‘ontd.
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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 +QXQ + 2.7C3 o O,
2x; +5x, +7x3 =0,

afiE AR A AASGTS T 2efveT)
ANEIH (consistent) (I ? (3R FAF<E
G5l FASTS I d9ieTl (Fhoql @IS HALTI
I T 2 T T | 37K ToARS et (@
ToTS WUl NGO AR SHIMSIR I29
S OCZ, SE 2T A T SN2

S| 4
xl +2x2 +2)C3 20,
3x; +6Xx, +6x3 =0
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