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The ﬁgures in the margin indicate
Jull marks for the questions

' Answer either in Englzsh or in Assamese

1. Answer the followmg questions : - 1><8=8
(@) Which of the following statements is

false for the complex number —i? .

o1 TR i AR T (A B g

(i) Ty s the principal argument
|~ =R o e
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(b) Is it true that (cosne.—isinrie) is the

()

2
principal argument

3z . ‘ :
(i) — is an argument, but not the

S7 G5t e, G 24 TR T
(i) Both (i) and (i) are true
(i) S (ii) TR 7]

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

(), B (i) B

" only value of (cos@-isind)" when nis

a fraction and 6 is a real number ?
n <5t S-S O B AT MY T
(cosna—zsmne) s (cosa—lsme) g

’ ammn%?@mm Re

For any complex number 2,
sinh®z-cosh?®z =

ﬁmmwﬁ‘aamnzwr@

. sinh*z-cosh’z = I
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(d) - The equation x4+5x2+2x;8—o has
x* +5x2+2x-8=0 aﬁaﬁmw

(i) four real roots

BIf<6! AT &
(ii) four complex roots
oI wle |
(iii) two real roots and two complex
roots
0! AT T I g @vﬁﬁ Lol
(iv) only one root x=1
g &GO F{T x= 1

-(e) If a, b and care roots of
-x%+ px® +gx+r=0, the value of
a?+b*+c? is
I a, bW_C, x3+px2+qx+r=03§[ﬁ
=, maubuczamw‘a'_l

(/) Which of the followmg is a correct
- statement?

oY (I Of e wm?

(i) An algebraic equatlon must have
either a positive or a negatlve real
root.
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- SRS TR DR I T
Qe o AR AR _

(ii) An algebralc equatlon may not

" have a complex root.

Wﬂﬁ@qm@ﬁagﬁmﬁm‘
AR

(ii'i), An algebraic equation of d‘egree 2
must have 2 distinct roots real or - v

. complex.
2’@%%%?1%#@32%1@
T AW A wfoet 29 AR

(iv) - All the above statements are false.
| @5 IR O S|

(g) Is the statemént “For three non-zero

© " matrices A, Band C, it is possible that
AB=AC, but Bz C.” True or False ?

“fB ST GNeTs® A, B 9IS C I AW T

@ AB= AC % B = C” Bf&w! ot (vim?

" (k). Assume that A is an mxn matrix. If

one column in A is entirely zero, what
is’ rank (A)? '
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T % =, coes &S (4) I W /e
2 Answer any six questions :  2x6=12
(a) Express —-1-1i in polar.form.
—1 - i &R Fof© e |
. , 1
*(b) Solve : x=1%
. : 1
Wﬁﬁ ¥We x=14
(c) Prove ‘that (exp z)"'= exp(nz), for any . -
complex number z and positive integer -
n. ‘ . .
- SN @ (exp 2)" = exp(nz), R @l -
IRYY z O I R 1T AR
' (d) If 1-iis a root of x4+x2—2x;|-6=0, o

~'wfi’ﬁ»A~qﬁ mxn cﬁ’rawnwﬁAa-aﬁ@@

find the  other roots of it.

A 14 x*+x®-2x+6=07 B Y =W, -

(0T 2] O eI Sfeneat |
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(e) Show that each value of 2Logi is a
“value of L0912 but not conversely.
Y& . 2 Log i] /o0t R Logz2 T 9o
W, e 2R ReiSice W

N Discuss briefly the nature of the roots
of the equation x'°+1=0 by applymg
o Descartes’ rule of signs.
oot foee REm e IR 40 +1=0
AT T pleT R EW [t
?NTI
(9) If @, a,, ..., @, are the roots of the
equation ’
Y, +ty" T+ Yyt +t, =0,t, £ 0,
o L e 1
find the value of Zi_ el using a

sultable ‘transformatlon of equation’
approach

I e, a, ..., 2, ﬂﬁlﬁﬁ‘]‘
Y, th*1~y""1 +t,y" % +..+t, =0,t #0F &
o, (O% 95 THTE AT AR @S

n 1 )
TR IR D, 7 T I Sean

] (Sem-1) MAT/G 6



(h) Find out all the 3 x 3 matrices which
are both symmetric and skew-
symmetnc

R 3 % 3 @wﬁsﬁ@ﬁwﬁmaﬁm
| memml |

() Show that (A™) =(A’)” holds for a |
| noq-singlilar matrix A.
orgedt @@ (A7) = (A7) oRrETE
(non-sihgula‘r) Cee® AT AR ST |
() Define a homogeneous system of linear
equation. Is such a system always

consistent ? Justify your answer very
bneﬂy

, WW«W@WW@IW | T
el A WN@‘?’U"L‘T/ (consistent) (ﬂﬁ?? wf%
ST BeIBI el alfesty |
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3. Answer any two of (a), (b), (c) and (d); and
' either (e) or () and either (g) or (h) : .
5%4=20

@@a w3 (a), (b), (©) % (d)7 ﬁmﬂr 7o, (e)
w2 (f) WF (g) &= () :

(@) Let z; and 2, be two non-zero complex
numbers. If 6; is an argument of z;
- and 6; is an argument of z,, show that

R o ' .zl‘
. 6p-0, is an argument of PR Does
- ] 2 . .

arg (zl] argz, —arg z, hold in
2

general ? Justlfy your answer.

@ T 2, AT 2, GO Y &l Y| ¥R
91, zﬁu‘lﬁmm 92, zﬁnﬂﬁ‘d’rﬁ@,

(STT 6, - 65, %aaﬂﬁzﬁf oryel |
] ’ .

arg '£§;J=aigzl‘—c,lrgzz W d@Er W
@Rre Sedi Wyt fwt
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(b),i -Find all complex numbers z such that .
- exp(z+2)=3+4i. |
R Sibe IR 2 Tfeveat Ao
exp(z+Z)=3+4i I
() Let zbe a non-zéro complex . number

and n be a positive integer. Show that

| Log z% -—-"iLogz holds. Alsb, verify it
for z——z and n 2.
wz’azaﬁw@rﬁamﬁmnm
'} Wﬁcﬁaaml cwviear @ Log‘zF =lLog'z ]

e z=-1 oI n=2% WWW"H
41

(d). I_f_z=x+iy, prove that .
|sinhy|$|sin2|$éoshy.
?lﬁ z= x+zy, C@C@‘&NT‘TW Cff

|sznhy| < |sznz| < coshy |
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(e) Prove that the-imaginary roots of a
polynom1al equation with real
coeffi01ents -occur always in paurs »

vmwwaﬂm«wwﬁ
wmm{%qu|

()  Determine t and solve the equation
 16x% —24x2 -2t +6 =0 if the roots are.
in arithmetic progression.
£ R A 16x° —24x% —2x+6 =0
. AT W&ﬂ?{ =41 I IR TR ererﬁs@
T |

(g) Isit possible to find a non-zero matrix
A that is u‘pper triangular and

lim A" =0 ?. Explam your answer

n—»>w

appropnately, |

P GIERE A <5t RO coifat e Rt
\awﬁg@nws mA"—o ?@wm |
@‘mm [T 1A
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(0) Reduce the following matrix to row
echelon form, determine its rank and
identify the basic columns.

33113 wifs Fdive 1 an WW.
]9 -

N N -~
[O) I N V)
N O W
o © w

4. Answer either (a) or (b) and any one of. (c),
(@) and () : | 10%2-20

Tes il (a) we/ar(b)w (c), (d) =N (eR Rt
«bY 3

(d) (i) If nis an integer, prove that
AW n @O PR =, W T @

| (1+’i)" -|;_(1—i) —22 cos% 3
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' (ii). If the prédﬁét of two roots of the
 equation ‘x* +ax® + bx? +cx+d=0
- is unity, show that . A
(c=a)(ad-c) = (1-d)* (b-d-1).
. 7 °
T x*+ax® +bx’ +ex+d=0
v‘lﬁaﬁmﬁ@tw@w TP T, (9T
myed @ '
(c a) (ad c) (1- d) (b-d- 1)

(b) (i) Prove that ,
a4 ¥ @

sin* §cos® 6 = -%(003\69 —2c0s46 - cos20 +2)

. 3
(i’i) Sélfre by Euler’s methOd'..: |
| R R TR
x*-2x*+8x-3=0- 7

~
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(¢) For an nxn matrix A, prove that the -
. following statements are equivalent :

nxn (A% AT Q@ oo fal Ryfewr

gy R e 15
) Al exists
Al g i
(i) rank(A)=n
wifs (A)=n

' (ifi) Ax=0 implies that x=0
T Ax=03 9 TA x=0
“(d) (i) If A, A,,...Ax are each nx n non-
o singular matrices, prove that the

product AjA,,...Ax  is also non-
singular and '

(A A,,..A) =ADAFAY. 5
qﬁ Al, vAg,...A;ﬁ&'m nx nﬂ?ﬁﬁ?
- (non-singular) (e ¥, (SCT 24
T @ SR A Ay, Ay, (B8 ATET
(non-singular) ®Ii% ’
(A Ay A) T = ALLLATAT

1 (:S'em;- 1) MAT/G 13 Contd.



(u) Determine the reduced row
echelon form of the following
matrix and express each non-basic
column as a combination of basic

. columns : - : 5
" (reduced row echelon) SIS Rz -
QI &P A 8 ’

[©)NNE SN
N o w
OO W

(e). () Explain the general solution of the

following system : 4
weTe fal eefieTieon iR e Reca
[ T 3

2x,+x, +x; =0,

4%, +2x, + x, =0,
" 6x,+3x, + X, =0,
- 8x,+5x, + x5 =0.
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(u) Construct a. homogeneous system
of three- equations in four
unknowns with appropriate
justification that has as its general
solution the following : 6

5IRG T@re @ ﬁa‘_ﬁﬁ-mﬁmﬂa <5y
TSRS YA TS IR IS Il
[T AR I Zoree AR '
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