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Answer either in English or in Assamese.

1. Answer the following quéstions : 1x8=8

wee Al e Oes i ¢

(a) Which of the following statements is
false for the complex number —i?

ibe AR ~iF A S (B! Ol Srum?
: T, Rl
() —= 1is the principal argument

2
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(ii) &7 S
2 argument, but not the

principal argument
o .
> aﬁr oArRel, 5 el emimet
() Both () and (i) are true
. () (i) 5rRnt sy
(v) (i) is true, but (1) is false
() 51, Be (i) B
(b) Is it true that (cosné

=isinng) is the

when n is

only value of (cos8—isin 6)"
a fraction and ¢ 1S a real number ?
n 9Bl SAIH = 9 @5y AT AR T

(cosnd-isinng) tarm (cos@—ising)" 1
UG A | ST o1 @fee

¢) For
(¢) For any complex number z
. v ,
sinh®z-cosh?z =

Rt wfbe R z¥F €im

2 2
sinh z_'COShzz -

= o
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(d) The equation x* +5x>+2x-8=0 has
x* +5x2+2x-8=0 FAXFCIDE SR
(i) four real roots
If<0! A% I
(i) four complex roots
BIRG! SioeT E

(iii) two real roots and two complex
roots

w5l A IF T 1ol G0t
(iv) only one root x= 1
@ @O I x= 1
(¢) 1f a, b and c are roots of
x® + px® +qx +r =0, the value of
a?+b>+c? is ‘
I a, b UE c, x3+px2+qx+r:0ailﬁ
W, (508 a? + b+ AH S |

() Which of the following is a correct
statement ?

o (DI Ofe W@ ?

(i) An algebraic equation must have
either a positive or a negative real

root.
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(g)

r

ealierS Tz T eaet GBI Lerer At Al
AT = AR i

(@) An algebraic equation may not
have a complex root.

el RSt et Gor e I e
A |
(iti)

An algebraic equation of degree 2

must have 2 distinct roots real or
complex.

zﬁaéﬁa%ﬁﬂﬁ%"wﬁ“mqmmﬁm
T A GoeT 29wy |

All the above statements are false.
S TENER O e |

(iv)

Ls;aih.e statement “For three non-zero
rices A, Band C, it is possible that

AB=

AC, but B#C.” True or False ?
‘TG WC‘T‘TFRWFA,BW C 9 i 7154
@ AB= AC &3 B = C” ©f &t S5 g7 fam 2

(h) Assume that A is an m X n matrix. If
. - ]_X‘
one column in A4 is entirely zero, what
1s rank (A)? U
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Answer any six questions :

@ T A Bl m x n GTees | 3 AS G0l B8
S5}ef ) 2, (90T it (A) F T 2

2x6=12

Rt w1 e O it 2

(@)

(b)

()

()

Express —1 -1 in polar form.

_1 - T SO TS g3 4|

1

Solve : x=1%

1
ST 9 8 x = 1°

Prove that (exp 2)"=exp(nz), for any
complex number z and positive integer

n.
o5l 541 (A (exp 2) = exp(nz), eI Sioe
TR z S LN SR nF AR

If 1-iis a root of x*+x*-2x+6=0,
find the other roots of it.
A 1-i x*+x?—2x+6=0% G0 F =,
(0% 2T O SEIE S|
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Shlow that e:eich value of 2 Logi iSJ a
value of Logi?, but not conversely.

(IS @ 2 Logix &fetst WM Logi2 7 «bl
w'ﬁ@Wﬁﬂ%m| i

D. { -
IScuss briefly the nature of the roots

of the equation !
: X" +1=0 by applyin
Descartes’ rule of signs. et

Wﬁﬂﬂﬁmﬂaﬁ Lol

T .
TR T 2 R v e

If ali ag,

<., & are th
equation e roots of the

yn +t n-1 n-2
o +t2y +'"+tn:0;tn¢01

find the vy
alue of Zn 1 :
-1 2 using 4
suitable AL S g
approach. o

-’:Iﬁ 20 %29 -, a,, ﬁmq

yn 1= tly"—l I rzyn-g v

ation of equation’

|"...+f":0 t 209 ‘ila
T, (BT B SoHe Ay o o4
N

SISEC Rk
?F% Zr’:l ar_z 9 99 @%GQTI
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Find out all the 3 x 3 matrices which
are both symmetric’ and skew-

symmetric.

S 3 x 3 Gl Rolis Geneal Ric afesm
i fodes 2w it 2|

Show that (A7) =(A")" holds for a

non-singular matrix A.

et @ (a7) =(AT) RS

(non-singular) GlETes A I A |

Define a homogeneous system of linear
equation. Is such a system always
consistent ? Justify your answer very

briefly.

R TRGEeR TGO 2eArTE kel il | e
sieifer) 1 AgErel (consistent) QIEFACIS
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3. Answer any two of (a) "
either (e) or g (b), (c) and (d), and (b) Find all complex numbers z such that
(f) and either (g) or (h) : = ;
; : exp(z+2)=3+4.
SechS 5x4=20
Ww@ (@), b), (c) W= (d)3 Reprzat g5, (e) el Gioa T z el Ao
i< 2
(9) @34t (h) exp(z+2)=3+4i A |
(a) Let z
numbers. If g, is a _complex (c) Let z be a non-zero complex number
and 6, is an a 11 argument of 2. and n be a positive integer. Show that
fgument of z,, show that e
0,-6, is an argument of 2z o Log z" :_r:Lng holds. Also, verify it
Zae _
(z : for z=-i and n=2.
arg | = |=argz - i '

ZQJ 92,-a192, pold in @l 2 2 <Ol T G TR S ol
general ? Justi L _
e stify your answer. Le[SIP '-’jffﬁ‘{ﬂﬂ | oredl & Log z™" =%Logz I

Z) I Z>
01, zlaaﬁmqm P et sreagt | oS Z=—1 O% n=23 IE FE A
T 6, 29 Bt eri =, el
(ACTA 91 3 92 Z,
yia—o
z, IR e et | ' ;
(d If z=x+1, prove that

z /
arg (-‘I—J:a sinhy slsmzlﬁcoshy.

z, 92, —arg z : = l l
@2 Sead i i z=x+iy, (OC% T &

G |sinhy[£lsinz|£coshyl
1 (Sem-1) MAT/G 8
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" (h) Reduce the following matrix to row
echelon form, determine its rank and
identify the basic columns.

(e) Prove that the imaginary roots of a
polynf)mlal equation with real
coefficients occur always in pairs

G RN A A AT D AR RS G IR 2o SIHeE FHE,
TR (@RGP 6T 24 2w S T Rl <41 O S SR B
k 34|
() Determine ¢t and solve the equation
3
_16x ._24x2‘2b‘+6=0 if the roots are L 2R
in arithmetic progression. 5 L)
QRO G
£ T el <= i el El. o
QAT | mwquﬁwWMﬁﬁ - _ :
4. Answer either (a) or (b) and any one of (c),
: (d) and (e) : 1 10x2=20
I .
4 : Xt]_»imSSl.ble to find a non-zero matrix :
that is upper e i) Seq 3l (a) 94T (b) = (c), (d) =F (eR Reeiear
I- it = 3 [}
it =02 Bxplain your answer g
appropriat .
ppropriately. @ () In is an integer, prove that
S TR A«
DBl ROIR cott sy st 2 n B APRDT T, el @
ST faeG Wi lim A" =g » % ' A
NS = [ 7] T 791 niw
by i (1) (L= =R e SR
LIS ﬂm ?ﬁﬁ‘“ 4
1 (Sem-1) MAT/G
4 L0 1 (Sem~1) MAT/G 11 Saiea



(i) If th
§ 8 efitokiootsiof the (c) For an nxn matrix A, prove that the

t-equation X' +ax® +bx* +ex+d =0 i following statements are equivalent :
1S uni
> show that nxnﬁﬁﬂA%WWﬁmﬁﬁm
: =1
7 (i) Al exists
=1
qﬁx4+ax3+bx2+c:x+d=0 : AR SR R
i) rank(A)=
ﬁﬁwﬁm@mgﬁ@mmﬁﬁ$ﬁLw (i) rank(A)
et @ Tifo (A) =
c-a) A (iii) Ax=0 implies that x= 0
( a)(ad C):( "d)2(b—-d_.1)| )

Ax=09 9L 2 x=0
(b) (i) P

) fove that y (d) (i) If Ay, Ag,...Ag are each nx n non-
BRI W singular matrices, prove that the
product AjAs,...Ak is also non-
singular and

(A, Ao AL = AT

sin® fcos? 0= 1

e

5 (00369 —2c05460 - cos20 + 2)

3
(@) Solve by gy % Ay, Ay A #ifSTHl n x n FRRETE
g €r's method (n on-singular) G 28, (9% &34
FISTT i 2w 2 il (1 G Ay Ag,.- Ak (P8 ARG
4 . .
X =2x"48x_3_¢. 7 [non-siﬂgU1aT) 2153

21 S e
I (Sem-1) MAT/G 12 (Aa Az}"‘Ak) k B
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(i) Determi '
mine the
reduced r
; oW

ech
mat;l;{m form ‘of the followin
and express each non-basig

column
as a combj .
1 -
columns : _ nation of basic
5)

(r.:gd i 2 7‘]‘@3 E-CW
uced row echelon) iFfs fsffae)

SRR SR e GTiferes
\9 ] ] WEq
KIS 1o e i
L2 8 3iia
284869
286, 76
(€) () Explai
fxplau_n the general sojut
ollowing System R
TS eTieoI ] ﬁﬂ;
3t e BRI
TR 41 2 ; e |
2x, + Xy +x,=0
4x, + 2x, + X, = ;)
6x, + 3x, + Xy = OJ
8x, + 5)~c2 = 0,
1 (Sem-1) MAT/G 14

(ii) Construct

a homogeneous system
of three equations in four
unknowns with appropriate
justification that has as its general

solution the following : 6

mﬁﬁmwﬁo—ﬁﬁﬁzﬁwm

TS 2 BRE e GIe T
g AR, ST fapicel e
) -3
1 0
Xy 0 + X, o
0. 1
gl
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