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Time : 2Yz hours

The flgures ln the matgin lndico:te

fuli marks for the questlons'

Answer elther in"English or in Assamese'

1. Answer the following questions : 1x8=8

-\rqs fiTt elrlmf<< EE< fiTf 3

(a) Which of the following statements is

false for the comPlex number -i?
qFE qrBI -i< <16< str{ c$rd6t EG qeqt

(t) -i * the PrinciPal argument

-[ a*-sffi el:fl<cl

Contd.



(d)(it 3n
? i" an argument, but not the

principal argument

* ,a erfl<r6f, fr-q a{T aqFot Tq{

Both (i) and, (ii) are tnte

0 qr$ ri, ErsFt q,sr

// is true, but (A is false

(r riut,frs f;, frqr

Is it true that (cosn0-isinn0) is the

only value of (cosd-isind)' when n is
a fraction and g is a real number ?

n qBt s$t$f \Tt<F oqA <M< q$UI q,F

(cosn? - f sfnnd) t@ (cosl - isind)" <

qsilq ${ I EB6t .{rn ffir
For any complex number z,

sinh2z-cosh2z=

ftm({t qtr{ {iqtl.t z( <tK

sinh2z-cosh2z =_l

The equation aa +5x2 +2x-g = g has

xo +Sx2 +2x_g = o {.fi-${6ttd< qt(Q

il four real roots

flffit <M< {E
(it) four complex roots

Etffit qtr{ 1e
(iit two real roots and two comPlex

roots

nbt <v< {q qFF @t vfro ao
(iu) only one root x = 1

TlqqbtEn x=l
It a" b and c are roots of

x" + px' + qx + r = o, the value of

a2 +b2 +c' is

<fr q b qFF c, x3 + px' +qx+r=0< {tl
qatr, 9 a2+b2+c2?tTFt qk t

Which of the following is a correct
statement ?

ro{q c<Fw6I trfu eq ?

0 An algebraic equation must have
either a positive or a negative real
root.

Contd.

(iil

(iu)

(b)

(e)

(f)(c)
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(tt)

(iit)

AqflFfqr q'fr$<q qB< fitws <t fl.flys
<tv< {E $R< 4tfr-< |

An algebraic equation may not
have a complex root.

MtAx qfrfr"t ebr< wFo {q aRtfus
e[l6 

t

An algebraic equation of degree 2
must have 2 distinct roots real or
complex.

2 &fi<Aqflftq{afr6"t ebn zbt{Smt

{E rlv< <t qtr{ ek Elfil< r

A11 the above statements are false.

seF{< )rFC-dr6<K sfu qseq 
t

q<tqh A qA m x n ffi."r$s t<fr a< eBt ss
{-t{w Q3, mwG 1a1< qF fr?

Answer any slx questions : 2x6=12

frrrrqt Sr qx Ee< fitt e

(a) Express -1- i in polar form.

-1 - iS $ft{ q"ls ersFf s-{t I

I
(b) Solve : x'=11

q:ft{FlStt S *=l*

(c) Prove that (exp 4" = exp(rwl, for any
complex number z and positive integer
n.

eFftct FI R (exp z)n = exp(n21, frm'l-Cqt qtrq

r$[t z qFF <r{F]s {ar+t n( 3l-6{ r

(d) If 1-i is a root of xo +x'-2x+6=O,
find the other roots of it.

<fr t -i xo + x' -2x+6 = OK qbt T{ q-{,

Cs6fu{ qF {E-R< EfrisRil
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2.

(iu)

(g) Is the statement "For three non-zero
matrices A, B and C, it is possible that
AB= AC, but B * C." True or False ?

'frffit w5i ffi--{-ss A, B qFr c < <lc{ Tsr
c{AB = ACftq r +c" €ffit,tu't cafrqtr

(h) Assume that A is an m x n matrix. If
one column in A is entirely zero, what
is rank (A) ?
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(h)(e)

0

(f)

(g)

Show that each value of 2 Logi is a
value of Logi2, but not converJely.

Cq'{e<t Cn 2 Log r< Efutt aF Logi2 < ,q?t

nrq, ft-q Qrr< fr"iins qq{ 
r

Discuss briefly the nature of the roots
of the equation xto + 1 = O by applying
Descartes' rule of signs.

cv-$tr< fu firq €f6Irt ffi ,ro + 1 = o
{fi-ffq(A< 1o< ergB< R{R ESs <lT?ut

mtr

If d12 d2t..., o^ are the roots of the
equation

Un +qgr-r * LU"-' +... + tn = O, tn * O,

find the value --n 1

' of L,u 4 using a

suitable'transformation of equation,
approach.

{fr a,, d2s...:ar, ffils<f

Un * trU"-' * trU"-' + ... + tn = O, t, + 0< {E

Find out all the 3 x 3 matrices which
are both symmetric and skew-
symmetric.

*FrEI3 x 3 ffiEssffiEfi\s<tfrcil<E&q{
.d/qts Ftr+ qBfl qrrFr <t r

Show that (o-')' = (o')-' hol,rls for a

non=singglar matrix A.

crN<I cr (A-,)' =(o,)-' aqa6lu

(non-singular) cfr+o+ A< <l-K efRMI'l

Define a homogeneous system of linear
equation. Is such a system always
consistent ? Justi$r your answer very
briefly.

ERsqfi-fiq<wwlqr a"ffr<qietfi$ r qn

0)
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dqfft {qH qEqrul{ (consistent) aryfr r q&

tr*s ffin {,tTjEI EG"f* s.<t r

Contd.

q-{, Fcrg etst s"tp rrfioEt< ffilw' qqB

<r-{qrc sR Il, 
*+ "ffi 

ER\s<rr
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3. Answer ang tuto of (a), (b), (c) and (d.), and
either (e) or (fl and etther (g), or (hl :

5x4=2O

Es{ frnT /a, (b), /c/ qFr @< frrrrl7, nil, @)

w<E/ 0 q$ @ wwt (h) :

(") Let z1 and z2 be two non-zero complex
numbers. fi q is an argument of z1

and 0z is an argument of zr2, show *tat

il - 0z is an argument of ? Does
''2

ars (t)- arsz,.-arsz2 hord in

general ? Justiff your answer.

tr<t qh zr ef$ 4 rt q$r qtr{ x{il I {fr
01, 214 €bt et{R qFF 02, 22< qbt ef{K q{,

*, (Z)= orr r, - ars 22 {uirrr $.urql q{

oftt ftR6t< amrot fint r

(b) Find all complex numbers z such that

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

{s'6EI wBq aiql z Bfrs<t <rc

exP(z+2)=3+4i Q-{l

(c) Let z be a rLon-zero complex number
and n be a positive integer. Show that

1r
Logz" =i-Logz holds. Also, verify it

for z=-i and n:2.

ffi qh z €EI qTdi qFq qiqr eFF n €EI

11

<-{lws 1fti<tlt I crls<t R Log z" = i- Log z I

E IN z = -i 9f$ n = 2{ {I-({ tfls q-srHq

$-{ r

(d) If z=x+iy, prove that

lsinhyl < | sfn zl< coshs .

<fr z = x *iy, CEN AItot s-{I ({

I sin hg | < | sin z | < cos hg t
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(e)

a

(g)

Prove that the imaginary roots of a
polynomial equation with real
coefficients occur always in pairs.

<lsK Tq?t cl$t {q't,r {'fr€q< srqfr-$ {c,l-6{K

m{ mts ct[-s lfr aTtq sEI I

Determine t and solve the equation

l6x3 -24x2 -2tx+6.=0 if the roots are

in arithmetic progression.

t<THfrtrmtqt< l6x3 -24x2 -2tx+6=o
{'fi-€q(tr wK{ $-{t{fr T"rc{t{ rT$w a{Bs
efl-rs r

Is it possible to find a nofl-zero matrix
A that is upper triangular and

fu A" = o ? ExPlain Your answer

appropriately.

qtlr ffi--{-$rn A qDt ffi 6efl-{t {sRrl ffi
seFI?{W'*qa lrm A":o ?€E-{ctt

Oq1e-srr< <ltru't ${i r

@ Reduce the following matrix to row
echelon form, determine its rank and
identify the basic columns.

fr,flRps ffiq-oqfirc "flft kDq{ qTffiE firt,
fu qtG fr{<"r $-{t q$ TE wr{q 6ilts
Grtt

Answer either (a) or (b) and ang one of (c),

(d) and (e) : lOx2:2O

B€{firr @)w4<rt fbi qt$ @), (d)qrc feF frerrtcqt

q6l 3

(t 2 3 3\
l, 4 6 el
[r 6r 6)

4.

(a) 0 . If n is an integer, prove that

3

1 (Sem-1)MAT/G 1110 Contd.

<fr ,, ebt fairn R-{, ffiq $-{t c{

(t +;)" * (1- i)" = 2Z*' "o"ff
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(it) If the product of two roots of the

equation'xo +ax" +bx2 +cx+d=O
is unity, show that

("-")("d-") =(1 -d)'(b*d -t).
7

{fr xo +ax" +bx2 +cx+d.=O

Tfr-ff1taK nbtmq e6FFE .esF qr, cs(g

m{e<t F

("-")(ad-c) = (r -d)'(b-d-t) t

(b) (t) Prove that

a:tl6f $-{t c{

sina lcos' 0 = +@os60 -2cos40 -cos20 +2)32'

3

(it Solve by Euler's method :

Aqt<< qhfu< w{q +-<t ;

xo -2x' +8x-3=0. 7
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(c) For an nxn matrix
following statements

nx n ffi-f,sr A< {lK
wPEi lfr gqrq sil s

0 A-1 exists

A, prove that the
are equivalent :

EEtr frrr &Fc{<

A-r< qfuq qrcq

(tt) rank(A) = n

qtB (A): n
(iiil Ax:O implies that x:0

Ax= O< qq(qh x= O

(d) 0 If AL, A2,...Ay are each nx n non-
singular matrices, prove that the
product Atfuz,...Ar is also non-
singular and

(ArAr,...Ar)-' = A;t...Ai'Ar' . 5

ffiol, A2,...Ay4qtrctDt nx n{EK6T
(non-singular) ffi-o-+q R{, csfg qqt"t

s-{t R s6ls6t A1A2,...Ar &rc "K|T6I
(non-singular) qf+

(ArAr,...A*) ' - A;r...A;rA;,
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@ Determine the reduced row
echelon form of the following
matrix and express each non-basic
column as a combination of basic
columns : 5

FrqfrRE ffit< eH ffi{ EctrE{

(reduced row echelon) qqfr fr{<"f
Gt q$ qFrgdt qrfrh-s s-sa ffifr.$ ssq
q"K EFFP'I GTt S

23
46
67

(e) (, Explain the general solution of the
following system : 4

EE\o fu gcfififiE rl{Fr.t qrt{T{ fiTC{

<ilqBt q<t s

2xr+xr*xr=O,
4xr+2xr+ xg = O,

6xr+3xr+xs=O,
8x, + Sxr+ xc =0.

1 (Sem-1)MAT/G

(ii) Construct a homogeneous system
of three equations in four
unknowns with appropriate
justification that has as its general
solution the following : ,6
Etffit w@fo 1e &ffit n'fra-a"r< qbt
qnqrq{ a"frfr E"tT@ 1B< ?qN <H'm
TFr qt{K"f q{t{F fu'tct qlk

3)
,)

t;
'[1..[]]
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