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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 : 1><8=8
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(@ .Which of the followmg statements is
false for.the complex number —i?

GfbeT MY —iF NI o (Il Ofe St 2
(i) --725 is the principal arguinent
~> TR0 4 e
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(b)
| ',only value of (cose—tsm 6)" when n ls
T a fractlon and 0 is a real number ?

(ii) 3z is an argument, but not the - ‘

2 .
principal argument -

=2 oot opiid, g 2 R T

o2 -
(iii) Both (i) and (i) are ‘true
(i) O (i) qmﬁn B

;(iv) (i) is true, but (i) is false

() 31, R (i) B

Is it t’rue‘ that (cos.h@-—isinn@) is the

| .nm@‘;ﬁ"ﬁm 0 €5l AT WA TH

o -'(cbsna—isinnﬂ) ?ECQ (cosG_—isina)ﬁﬁ
| qRwig A | B! Mot e

For any complex number z,

(c)
sinh?z-cosh®z =
R e A 23 AR
sinh®z-cosh’z=-____ |
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(d). The.equation x* +5x% +2x — 8 0 hé.S'_
X' +5x240x-8< OWW

() four real roots

BIRG! IR Lol
' (i) four comblex roots

IR e |

~(uz) two real roots and two complex
roots
P! AT T A B! &l

(iv) "only one 'robt x=1
mexl

(e) If a, b and c are roots of
X + px® +gx+r=0, the value of
a?+b%+¢? is |
T q, bw ¢, x3+px2'+-qx+r.—-0?§l3?1 :
=, C@C@a +b2+02?’ﬂﬂi’a__l |

il Whlch of the following is a correct

_.statement ?
| Soq (O Of wg e

(i) An algebraic equation must have

either a positive or a negatwe real
root.
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(i) An algebraic equation may not.
have a complex root.

Wﬁwmmwmw .

A |

({iij) An algebraic equation of degrée 2.
must have 2 dlstmct roots real or
complex.

2 o S RIS e <or 21 s
T AT A Eioa AR

" (iv) All the above statements are false.

@Y TIEIRIR Of S oo |

Is the statement “For three non-zero

“matrices A, B and C, it is possible that

AB=AC, but B C.” True or False?

“fOFBI S TR A, B SI% CII@ IR |
@ AB= AC R B = C” Tf&m st 7fim? |

Assume that A is an mx n matrix. i
one column in A is entirely zero, what
is rank (A)?-
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2. . Answer any six questions : . 2x6=12
(a) ' ExpréSS, -1-1iin polar form.
~1- i3 &AW TS AP F |
1
" (b) Solve : x=14
. |
N P9 8 x =14
(c) Prove that (exp 2)"=exp(nz), .for any
complex number z and positive integer
&Y T (T (exp z)ﬁ= exp(n2), ﬁmwﬁa
| RY z F F@LT R nI AR
(d) If 1-iis a root of x*+.x° —2x+6=0,
find the other roots of it.
DA 1-i, x4+ X% -2x46=07 61317@531,
(o7 N I A Oeat
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(e) Show that each value of 2 Logz is a
value of ’Logz2 but not conversely.
. CW";[G@T @ 2 Logi] oS! W Logi? I <51
W, e TR ReSies = |

() Discuss briefly the nature of the roots |

of the equation X1 +1 0 by applymg
Descartes’ rule of 31gns

| coite o Waw ez IR 10 41 o o .

w«mwmmmw
Sl

(g) If al, az) :",
equation

Yn -l-tlynml +t2yn-.2 +"" +tﬂ = 0’ tn ;&O, :

a, are the . roots of the -

find the value of ZH ‘7' uSing a

suitable ‘transformatlon of equatmn ;
approach.

W ay, @y, e @y TN

Y, +tly".'l +£’2y"_2 +"‘+tn =0, tn #0%g {51’ »
T, (ST <l TG TR IR sigls

n 1
T IR ZH;{F W Sfevest)
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(h) Find out all the 3 x 3 matrices which
are both symmetric and skew-
symmetnc

s xa cﬁawﬁmﬁ@ﬁwﬁmwl%w
T 5 ai%m_mﬂ?t cuii
| (i) Show that '(A.-I)T =‘(AT)_l holds for a
hon—siﬁgular matrix A. |
_m\fsarca(A-) =(4 )‘1 R
(non-smgular) Cﬁ'lﬁw A?W 31'6211@«7 L : i
() Deﬁne a homogenéous system of linear

equation. Is such a system always

con81stent ? Justlfy your answer very
' bneﬂy.

R TR SO e R o
SN I eyl (consistent) @Re ‘51% '
5 TR iyt et 1| o
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3. Answer any two of (a), (b), (c) and (d), and .

either (e) or (f) and either (g} or () :
5x4=20
ST (f) T (g) @Rl (h) -

" (a) Letz and 2, be two non-zero complex
numbers. If #; is an argument of z

|
6, -6, is an argument of z, - Does

arg (i]_—_argzl—argzzlhold in- - |

_ general ? Justify your answer.

WWZIW@@WW@%W\Wnﬁ
0;, 211 aﬁmm 62, 25¥ tﬂﬁﬂﬂﬁ@q

T 0, — 0, -z—laefﬂﬁiﬁi &3t |
. 2 ’

Z, :
arg (22] argz, —argz, W mm ;

@2 TeBR et F
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Be1 Al (@), (b), (o) S @3 ﬁmﬂr 7t (e)

and 6, is an argument of z,, show that |

()

- '(b)- Find all complex numbers z such that

exp(z +2)=3+4i.

TR o TRt z%ﬁ@mm—
exp(z+2)=3+4 |

Let z be a non-zero complex number

.and n be a positive integer. Show ‘that’

LU :
ngz" =;Logz h‘olds.. Also, verify it

for z=-i and n'=2'. )

| ‘.wi’ﬂzﬁﬁwﬁﬁﬁﬂ@mWntﬂﬁ

@

-

WW”L‘T’IWH Cﬁﬂ\@mm Log z~ =lLogz.|

GRIAY z=-1 9% n=23 WWW"H
il ‘

If z%x+iy; prove that
|sinhy|s|sinz|5coshy.-

zn‘_ﬁ z=x+1y, COUT &9 = (T~ -

|sinhy|< | sinz|< coshy |
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Prove that the imaginary roots of a
(e) ‘polynom1al equation. with real

" coefficients occur always in pairs. |
2d Rl AT A AP RS W
e én@saﬁm!ﬂﬁWp |

Determme t and solve the equauon :
(ﬁ 16x° —24x° - otx+6=0 if the .roots are
- 16x°
in arithmetic progression.

s R O 16 24X ~26+6 =0

| | ﬁ«mmm@ﬂﬁwwam“w_'

QT |
(g9 Isit pos.sible,to find a non-zero matrix
’ A that is upper triangular ang

lim A" =07 Explaln your answer

n—wo

approprlately
oy CTEe® A <ot R ¢t ST ﬁﬁa
gors fIgéia W lim A" =0 ?@mfm
Gogeeid I 41
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0] Reduce the. following . matrix to row

- echelon form, determme its rank and
- identify the basic c.olumns

mwwmmm

91| '

N N~
o AN
N w
o O W.

4. Answer either (d) or (b) and any one of ), ..
(d) and (e) : ' - 10x2=20

% R (@) ST () 9 (), () 9 (R et

(a.) i) If n is an 1nteger prove that .

‘ff’?n“‘m"icﬁammemw a

n . A\ 24'1 n;z-
] 1-i) =22
. (1“)""(' i) cos 2
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" (i) If the product of two roots of the
equation x* +ax® +bx* +cx+d =0
is umty, show that

' (c-a)(ad- c) (1-ay (p-d- 1)

7
“afi x4+ax3+b)c_2+caé+d=0 |
R 70! TR eIt G T, (0 i
Rt 1 | .

(e-a)(ad—c) =(1-d)’ (b-d-1)"

() @) Prove that
ol Y

sm Bcos 9——(cos60 200548 = c0329+2)

3 .

(i) S_olv,é by Euler’s method :
SRR SRS T 3 3
x*—2x® +8x-3=0-
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. {¢) For an nx n matrix A, prove that the
following statements are equivalent :

nxn GNFEF AT & © oS iRl ﬁaﬁaﬁ
gD 3T e Aok | '
(i) - Al exists
AR OfEy iR
(i) rank(4) =n
=i (4)=n
(i) Ax=0 implies that x=0
Ax=03 9L T x= 0
d O I Al, Ag,.. Ak are each nxnnon-
' smgular matrices, prove that the

product A1As,.. A\ is also non-
smgular and

(A Ay A) = Al | ATAT. 5
W Ay, Ag,.. A@&‘F‘(ﬁt nx n RS
(non-singular) GRS 2F, (ST eI
9 (T QT A Ay,... Ay (B8 *RIET
(non-singular) i

(BB A = ALY

1 (Sem-1) MAT/G _ 13 - Contd.




(@)

fe) )

Determine the reduced row

echelon form of the following
matrix and express each non-basic
column as a combination of basic
columns : - 5

ARl @W@ﬂ*ﬁam.

(reduced row echelon) g Fdfwet
<41 o1 0D SRR T G T

_WWW°

1233
12 4609
2-6 7 6

Explain the generall solution of the

following system : : 4

wﬁmaﬁmmwrmmﬁm

RS

2%, + X + %3 =0,

4x, +2x,+x3, =0,
6x, +3x, + x; =0,
'8x;+5x2+x3'= 0.
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Construct a homogeneous system' |

- of three equations in four

unknowns with appropriate

. justification that has as its general

- -1{Sem-1) MAT/G

solution the followmg .. 6
IRG wrete T Rt AT @B
FNETST 2oy @Wgﬁﬁtﬂwm
[ AT AL oicst AR '
(2) (-3
1 0
X, 0 T X, 2.
o). |1
]
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