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Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

oo Mal eAiRIRT Tl [ 8

(a) How many different ways can a non-
zero complex number be expressed in
polar form ?

B S beT TR & S et fen
el o A AR ?

(i) Only one way
@ €Ol 4T
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(it) Two ways e
(7 \ ‘

(1ii) Infinitely many ways /‘..9 23 s N

™ TR AT (i e —

{lv) Four ways AR E <L - "
SIR el

(b) For n>1, the ! P
’ sSum S
roots of unity is of all distinct nth

n>1 3 AR G/ S50 |
CAIERReT TR SR

(c) Is the stateme
nt “The exponenti
. ‘ . ntial
logarithmic functions are inverseal?cg

ea
ch othfr for all non-zero compl
numbers” true or false ? £

R W S e g
TR T i Figs ﬁﬁqf;;g‘

(G}l an algebraic equati
which of the follow;j
always true ?

‘ n W 2,
W@ﬂm%ww? (o038

() It can have at most n-1 root
S

WWW”“IWWW

on is of degree n,
ng statements is

B15F0 0091 2

~ 1

x%\!\“. F HL".' Vi, y .
/ —{i} > It has exactly n distinct real roots

M-

Aoy, (2 B8 BT ofoke R T SR

" ‘-"f-fP_"_ (i) j ﬁt has n roots in total, real or

.. /¢ complex

e 2 e B T T, A A WA

(iv) It can have infinitely many roots

B e SP IRAYS TI AT

(e) For a polynomial with real coefficients,
the number of positive real roots is
equal to the number of sign changes
or less by a multiple of

WWW@WW WWW’R‘@
Bz ARqeTE AR TN A I I
9 o |

() Which of the following statements is
correct about the equation

x*+2x2-3=07
AT 1t +2x2 — 3 = 0 FATE W (IO
i 61

(i) Cardan’s method can be applied,
but Euler’s method cannot

FIGE %S TR T A, 8 S
mfe @RIE
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(1)

(iii)

(iv)

i n t
is true or false : €S ate!?éﬂi

Euler’s method can be applied, but
Cardan’s method is not suitable

W%WWW@,WW
@S ToiiN 7oz

Both Cardan’s and Euler’s
methods can be applied

B! ST FRYT 247 m. B (6 el @effet
<ot sEEeEEns I R = T g

(i) Exactly a single root satisfying all
equations

FRCE! AR 236 T4 5 @B I+ e

(i) No common root that satisfies

y; [ SI% ST Grioiz e ARG every equation
£ N TTEg
. P o Ve AN
Neither method can be ap}@% S SAfSTo! AT 713 T I = &
=) ',.;T.-‘:‘ N 3 \ HT an

N

RS SRt 5t o Ry ¢

For any two 2x 2 matrices A and B,
2
(A+B) =A% 404B B? holds always.

RGP 75t 2 x 2 (% A 9% B 3 91,
2
(A+B) =A% 1248, B T @Y |

(h) A system of m lin
unknowns is ¢

has:

B15F0 0091

€ar equations in n
alled Inconsistent if it

iy i] A

i (it) Multiple roots satisfying all
: equations simultaneously

TR IR Gl 7 [ GG
o1 AP
(iv) None of the above

@oFq (OIS 28

2. Answer any six questions: 2x6=12

Ricwre 2bf ek Tes fral
(a) Find the arg (z), where z=_1+i3.
z=-1+iy3 T, arg (z) {4t |
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(b)

()

(@)

(e)

Solve x?+x+1=0, using the idea of
nth roots of unity.

X2 +x+1=0 PTG n-oF G55 A9
{99 FQTO AN 4 |

Find the range of f(z)=e”

a non-zero complex number.

, Where z 1s

z 9Ol O @ibe WA T, f(z)g\;e 9
R Fefm = | (3!

Find the general solution of cos?iz nﬂ, ]

coshz=-2 T AR TRLH F@ - o o

U vEa

Rule of Signs; ™

Using Descartes’
determine the possible number of real
and complex roots of the equation

=3 +3x% —x+2=0-

(eive oz i 928 FR AT
x*-3x%+3x? ~x+2=0 I AT T G
Gioe] ol TERY At e <8 |

If « and B are the roots of the equation

-bx+c=0, express the sum and

product of the roots in terms of the
coefficients.

B15F0 0091 6

Z200] -
}‘%‘ =SHN

Te—d

(9)

0)
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M o O f AN ax®> -bx+c=0 ERGH
2, (S8 e (FINFET DN BeTe FRIPTRI
79 AP |

Define symmetric functions of the roots
of an equation. Give one example.

SRR GBI e AT o ket fra | @
Tz ot |

If A is a square matrix such that

AT = —A, what special property does A
have ? Explain briefly.

T A <GB 35 SIPRR Gleer o AT = -
=, (% A< Ko weth! (52 weFraeir [Raed
4|

If a square matrix A satisfies A2=0

(the zero matrix), can Al exist ? Justify
your answer.

W G619 SR GTos A9 A A2 =

(47 CTIeTe) =W, (oS A Sy A siicg
(IRe ? Teo! e el |

When does a homogeneous system of
linear equations have only the trivial

solution, and when does it have
infinitely many solutions ?

Contd.



TGO (FRF TP AR (T <)

NG (ST A, TN THAN AT LA
font AFe

3. Answer any two of (a), (b), (c)and (d), ‘either
(e) or (ff and ‘either (g) or (h) : 5x4=20

e Tl (a), (b), (c) S (d) I FRCATA 5T (e) Tt

- / / aee - * Vo
(a) Let z, and z, be non-zero complex . . . & -

numbers with principal arguments '&:_, L iy /‘

and 6,. Find the principal arguméﬁf 'Qlf ' /,:{;ii;.f

z,z, and explain your reasoning ini.. g
detail. R

W z; W%z, TG Sfoa ey, TN
g4l eI 91 )8 92| zlzz—a Aql 2TEd
et SR 3 g et et <

Le;l:l n>1 be a positive integer. Find all
rea n-th roots of 1 for the cases when
n 1s even and when n is odd.

(b)

W= n> 1 Bl @G AR | n 7oy 7R

SIS SRR IR @Y (Fq 17 S| A
N PR Sferedt |

B15F0 0091

()

(@)

(e)

Use De Moivre’s theorem to expand
tan (6, + 6, +...+6,), where 6, ..., 6, are

real, in terms of the elementary
symmetric sums of tané, and state the
final (highest-order) term of the
numerator and denominator.

(@ B AT TR TR

tan (6, + 6, + ...+ 6) R 10,3 6 6,
A AT | TEAED! tan 6; I CNETs 2w
@I5% (elementary symmetric sum) S

oo B, S 710 S T S (THos F39)
Aol B T4 |

Express Log[ Log(cos +isin 0)](0 <0 <n)

in the form x+iy, where X, y are real.

0<B<m L, LOQ[LOg(cost9+isin9)] F
x +iy O g 4, TS x,y AFT R

Solve x4 _x3 +2x2 —x+1=0 using the
condition that it has four distinct roots
of equal modulus, without direct
factorization.
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xt =P +2x% — x 4120 T ]I G 56
BIEEEEE ﬂ@lﬁﬂﬁﬁﬁﬁ(modums)ﬁﬂ%ﬁ
FOF I ©ICE, CA0Ias o= 7o |

If the roots of the quadratic equation

x> -5x+6=0 are transformed such /4
that each root is increased by 3, form y
Aci

the new quadratic equation whose roqﬁ;§_ )
f<f Cl -
(&4

are the transformed roots.

2 e (e AT -
i 546 = 0 DI FoPRES G i
'-_-;-_:-'\"",‘ 4.

Rl ARTE = = @ eferdt T 3 TR A
2, (o1 g RIS ARG oi5 =, A
TPR @R A6 yorm)

Explain whether the sets of all
Symmetric and all skew-symmetric

matrices are each closed under matrix
addition.

(9)

e ey (symmetric) e fo¥m-eifomm
(skew-symmetric) CToTeg TR
CTeRF9 (9 (s TR (closure
property) 3 5@ @ 7% Tyryt <y

Find the reduc .

the followin
rank,

(h)

ed row echelon form of
g matrix and determine its

B15F0 0091 10

FsfiRe CIERFoR g0 <IN 205
(reduced row echelon) wigfeca [l o
T S (rank) FERE

g B s
2 4 6 8

P RO

Answer ‘either (a) or (b) and ‘any one of

: =20
(c), (d) andl(e) : 10x2
et @l (@) @94 (b) @I (c), (d) F () I fcrear
b3
(@) (i) Prove that (expz)" = exp(nz) .for
all integers 1, considering |
separately the cases n > 0, n= 2
and n < 0.
R A n< A
(expz)n = exp(nz) =9,
150 n=0 % n <0 FPRR AL
A2 Reaval i |
7 Contd.
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(b) (1)

(1)

(¢ ()
B15F0 0091

For the cubic equation

x3—4x2+px—q=0, two of its

. (i)

roots are 1 and (p-2). Using only

the relations between roots and 4{695%
3 < (& Y

coefficients, find the values of p Q\\/ N

and q. 6 /S %

3
\‘-Q X

TR e T=5F ER R p ‘-”;,\ -1 Rl ol

LN Lo
7,

q I T [efa ==

Prove that sinh z, coshzand tanhz L
are periodic functions, and
determine the period of each. 4

sinhz, coshz 9% tanh z NI
T (periodic function) 3 el 71
N ACOTFCT ATl (period) Refy =1 |

Solve by Cardan’s method : 6
IGHR ~1fS T2 TR i 1 2

47 @ ()
X =-6x"+1lx-6=0.
If AB = I for square matrices A and
B of the same order, prove that
B=al. 4
B15F0 0091

12

I GTF @ 39 Feew A 9% BI AW
AB=133, &4 =1 (¥ B= A" |

Prove that the following statements
for a square matrix A are
equivalent : 6

e 3= @ @6 of CTees AT AR

(;_r Acc. No s ]
3 _ 452 L N (m RN T o) firal e e
T A0 13— 4x +px—-q=0 70! R .

e RRANS nonsingular.

A Wﬁﬂ (nonsingular) 2 |

° The equation Ax=0 has only
the trivial solution.

FF Ax=0 (T SOlRRH
FYW (trivial solution) ACF|

o det(A)=0.

AT TERIRRET =T A 7= |

Explain briefly how the augmented |
matrix of a linear syster-n-of
equations helps in determining

y t-
he
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()
(e) (i)
B15F0 0091

TR AT GOt et S GleewR
(augmented matrix) (FCWCS 12
GO W@ﬁ]‘i‘f (consistent) =&
2 T TS AR T HACE IR |

Test the consistency of the |
following system of equations and

solve if it is consistent. L 6
RS AT dateTa AgTet [ /ﬂ f\
A SR 2 ANGoY 2T LT < 8 3"‘ |
| __+—
x+y+z=6) \% ag—-_._._.
2x+3y+z=10, o B
X+2y+2z =8, s S

For a homogeneous system
Ax =0, explain how the number
of free variables in the reduced

matrix relates to the number of
possible solutions. 4

(AR N 9 TS 2t Ax = 0
3 (o, FFTS (T Y@ e wiRa

ST R4 R4 BITS R s
i e <t o |

- B15Fr0 0go1

(ii) Determine all solutions of the
following homogeneous system :

6
RIS MIGSR SaeTICoR STl ST
fefigel =1 8
x+2y—z=0,
2x+ 5y -3z =0,
3x+8y-5z=0.
15 2200



