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| The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8
weTo Al ehraIes Tew fmt g

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

B S Tbe RIS &AW File oot fom
¥ o FRT N[ e

(i) Only one way
(I ot 4T
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(b)

(c)

(@)
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(i) Two ways
ol eI

(i) Infinitely many ways
SPIN F7 4R

(iv) Four ways

5IfF ¥/
For n>1, the sum of all distinct nth

roots of unity is
n>1 T JE 9P AR nos Fog I9

I
catare 2ol |
Is the statement “The exponential and

mic functions are inverse to
on-zero complex

logarith
each other for all n :
numbers” true or false =

“<S7epal @ﬁﬁﬂi%?@@m
mﬁwﬁ:?ﬂﬂi“cﬁm B RS’ !

51 fF=re

If an algeb .
which of the followin

2
always true : .

T Feeifre TR @Bt n T L,
oe (! G TR T2
(i) It can have at most 11—

Wﬁf@n—l{ﬂw"m

raic equation is of degree 1,
g statements 18

1 roots

2

——
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(i) It has exactly n distinct real roots
R B n 1 sj2e 7 397 g

(i) It has n roots in total, real or
complex

'Wm”ﬁ’ﬁmmm@%

(iv) It can have infinitely many roots
A T S TRAF 27w

For a polynomial with rea] coefficients,
the number of positive real roots is
equal to the number of sign changes
or less by a multiple of
WWW@WW WWW’RQW
oz sifada siera st 3 T2aTd
TN 27

Which of the following statements is
correct about the equation

x4+2x2_3:0 2

qu4+2x2_szowm
i 512 I

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

A E@IRIR eI
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(i) Euler’s method can be applied,t?lUt | IR ICEd | teerd 1 G s e e B s
2 i t suitable
Cardan’smetRpgyls ne . (i) Exactly a single root satisfying all
BT TS AR TR A, e PerE equations
simfe TAEIT ¥ TR el sl T 5 i S AT
(i) Both Cardan’s and Euler’s (@) g‘?e COI:IEZ? root that satisfies
methods can be applied ry equation
25! AT 5496l T (I AR e
i T ST YD R e A e
(iv) Neither method can be applied (iii) Multiple roots satisfying all
equations simultaneously
A (S TR FH R T TR G 7l T A
(g) State whether the following statement T AT
is true or false : (iv) None of the above
e e 1 @ B ¢ . 5T (FICIIHIRE T2
i A and BJ
Bt am e s es 2. Answer any six questions : 2x6=12
2_ A2 2 holds always.
(A+B)" =A"+2AB+B" holds alway R &t e a i ¢
RGP ¥O! 2 x 2 e A 9% B 9 A, (@) Find the arg (z), where z=_14+iJ3.
(A+B)2=A2+2AB+BQ ol z=-1+i/3 T, arg{z)ﬁ‘fﬂﬂl
() A system of m linear equations in ”E
unknowns is called inconsistent if 1
has - B15F0 0091 5 Contd.
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(b)

(c)

(@)

(e)

Solve x2?+x+1=0, using the idea of
nth roots of unity.

X2+ x+1=0 INIBI n-OF IFF [T
YT TS A 39|

Find the range of f(z)=e”, where zis
a non-zero complex number.

z &5l S Gfoe WA T, f(z)=e® I
Ao e < |

Find the general solution of coshz =-2.
coshz=-2 I AR T4 faat |

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

x*-3x3+3x*-x+2=0-

(oity oz faw TR IR e
x*-3x3+3x% - x+2=0 IS T %
GfoeT Yo TSRy AL [T =40 |

If @ and B are the roots of the equation

ax? —bx+c=0, express the sum and

product of the roots in terms of the
coefficients.

B15F0 0091 6

(h)

@)

I N R S ax2—bx+c=0.a§\ﬁ

R, (O TH QR BT e TR
QIR eRPPT 3T |

(g) Define symmetric functions of the roots

of an equation. Give one example.

FNE SO o ST o Sfeat | <oy
Trlzge fAan

If A is a square matrix such that

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

M A G5t 3 SiPRT (Teew o AT = —A
R, (ST AT [ReT oth! R 2 freieim Riega
=1

If a square matrix A satisfies A2=0
(the zero matrix), can A-! exist ? Justify
your answer.

I <6t 3 AR e AT A A2-0

(T (T =, (o0% A Wiy ARR sl
R ? TeT! e |

0) When does a homogeneous system of
linear equations have only the trivial
§olution, and when does it have
Infinitely many solutions?
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ALY (ST ACF, S SPIS FAF TG
@hoat AT

3. Answer any two of (a), (b), (c) and (d), ‘either

(e) or (f) and ‘either (g) or (h) :

5x4=20

T @l (@), (b), () SR (d)I Ricieat 751 (e) @2t
(f) S (g) &= (h) @

(@)

(b)

Let z, and' z, be non-zero complex
numbers with principal arguments 0,
and 6,. Find the' principal argument of
z,2, and explain your reasoning in
detail.

@l T z, O z, GO O Gioe TR, TR
oy eI 0, O 0,1 2z, AL R

Thieal @i & sl el T 4|

Let n> 1 be a positive integer. Find all
real n-th roots of 1 for the cases when
n is even and when n is odd.

@ 25 n > 1 <Ol I RN 1 FoT TR
W n SR A (R (O 19 FHCE] AT
n-% EPTR el |
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(c)

(@)

(e)

Use De Moivre’s theorem to expand

tan (6, + 6, +...+6,), where 6,, ..., 0, are
real, in terms of the elementary
symmetric sums of tan6, and state the
final (highest-order) term of the
numerator and denominator.

(G Sa=q TAAIg IR

tan (6, + 0y +... + 6,) TN, T® 6, Lo,
Qe AR | FATEACH! tan 6, T (e Ao
@9F (elementary symmetric sum) I
Fol® o4, i o719 SIS 299 e (T e
sweol Sl 1 |

Express Log| Log(cos@+isind)](0<6 <)

in the form x+1iy, where x, y are real.

0<0 <z TA, Log| Log(cosf +ising)] =
X +iy o6 4 M, T x, y AWT WM

Solve y* — x3 +2x% — x+1 =0 using the
condition that it has four distinct roots
of equal modulus, without direct
factorization.
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(h)

x*—x3 +2x? — x+1=0 TN T @ 5%
TR TR (@ R AN T (modulus) S 516!
T Y WICR, NG wdTizass 9o |

If the roots of the quadratic equation

x?-5x+6=0 are transformed such
that each root is.increased by 3, form
the new quadratic equation whose roots
are the transformed roots.

M x* —5x +6 =0 ATTIIBR TR Gt
gael #Iffen T W @ S I 3T Il
R, (ST T A9S FIIEE! 57 a1, I
TPER G2 AR |

Explain whether the sets of all
symmetric and all skew-symmetric
matrices are each closed under matrix
addition.

FRCE 2SI (symmetric) W% fodm-aifems
(skew-symmetric) (e Wﬁ”ﬁ‘{@
CTeTE (A9 (Fq© I3 @9 (closure
property) & 551 & 72 1 591 |

Find the reduced row echelon form of

the following matrix and determine its
rank.

B15F0 0091 10

RIS G o 21 1919 2em
(reduced row echelon) SNigfoa Fa =i
2R @IS (rank) Rdfae = |

1,2.3 4
2 4 6 8
L R LR
4. Answer ‘either (a) or (b) and ‘any one of
(¢), (d) and (e): 10x2=20
T Tl (a) w9t (b) (c), (d) @< () fzarza
@bY 3
(@ (i) Prove that (expz)" =exp(nz) for
all integers n, considering
separately the cases n > O,n=0
and n < 0, 4
R soian s 2y
(expz)" = exp(nz) & =y,
n>0,n=0 < n<0(?ﬂ‘-ﬂﬂij§ AT
A Rwal 77
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(b)

(c)
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()

()

()

For the cubic equation
x> —4x? + px—g=0, two of its
roots are 1 and (p—2). Using only

the relations between roots and
coefficients, find the values of p
and gq. 6

T e x3—4x2+px—q:03"131
T T O (p-2) | &6 o

Wmmwﬁp e
q T 5= efa ==

Prove that sinh z, cosh z and tanh z
are periodic functions, and
determine the period of each. 4

sinh z, coshz 9% tanh z JANTFE N
e (periodic function) Jf& @it =1

wli% ATSIHE ATAPE (period) Fefa 4 |
Solve by Cardan’s method : 6

IO e JIR IR TG I 2
x2-6x2+11x-6=0-

If AB = I for square matrices A and
B of the same order, prove that

B=A1 4

12

1

(@)

(@) ()

B15F0 0091

I G(F @9F 357 e A 9% B @
AB=I33, o549 91 (T B= A1 |

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

auie T (@ 961 I5f Gheie® AT AR
wore Al Sfew@R FTargsT ¢

o A is nonsingular.
A RIS (nonsingular) Z |

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

AT Ax =0 (&9 Slesheq
I (trivial solution) 2G|

« det(A4)=0.

A= TOORMES " 7w 757 |

Explain briefly how the augmented
matrix of a linear system of -
equations helps in determining
whether the system is consistent.

4
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e) (1
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R i <t et e cnes

(augmented matrix) (FemE 73
2T 1T g (consistent) 77
asa1%#&ammsvmﬁxazasqrﬁaﬁqnaﬁnr

Test the consistency of the
following system of €quations and
solve if it is consistent. 6

iﬁﬁ%ﬁ%§ﬂ?ﬁﬁﬁsﬁﬁﬁQFWW$m@Tq€hﬁ
W R ARG T e <t 3

X+Yy+z=6,
2x+3Yy+2z=10,
X+2y+2z=28,

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

G FTTRREIT T TAGSI 2loeqt Axe = 0
3 (g, TS TR & bersg T34y
TERY AT FRAE PO (AT e
12 R i 4|

14

[ Determine all solutions of the
following homogeneous system :

B15F0 0091

9}
ﬁﬁﬁﬁ%@ww@ﬁﬂﬂﬁmﬁ%maﬂﬁamvmkmq
Reffmet <5 5

X+2y-z=0,
2x+5y -3z =0,
3x+8y-5z=0.

15 2200



