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Paper : MAT0100104
(Classzcal Algebra) .
Full Marks 60

Tlme : 2% hours

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
oeTS et ehicaRe Bew R g

(@) Which of the followmg statements is
false for the complex number —z'.>

. : w
i) - —5 is the prlncipgl argument

—g =R 4 2R

Conid.



)

(©

(ii) %ﬂ- is an. ai‘gument, but not the

principal argument
- B 2Tiel, g 2w eI T
(i) Both () and (i) are true
(i) O (i) A T
() () is true, but (i) is false
AN T2

Is it true tﬁat (qosne—isinné) is the
oﬁly value of "(cose ~isin#)” when nis
a fraction and 6 is a real number ?

n <Ol SAR AF 6 GOt AFI IRY! A
(cosnd -isinng) tarz (cost? ~ising)" 3

I W | SR ot A

For any complex number z,

sinh?z-cosh?z =

R wfoe skt 29 AR -

sinh’z-cosh’z=_______|
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(d) The equation x*+5x2+2x-8=0 has -

(e)
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x* +5x2+2x -8 =0 SHTIIGE SR
(i) four real roots .'
BIfRE! AT
(i) four complex roots
| IR e i

(zu) two real roots, and two complex
roots

@Wﬂﬁm@iﬁﬁafm
(iv) only one root x=1

W@'ﬁﬁﬁxfl

If a, b and c are roots of -

x° + px? +gx+r=0, the value of
a’?+b?+c? is ’

W a, b c, x3+px2+qx+r4=031‘7'_f

=, CGC@ a2+b2+c23ﬂ1?(”-2’< - |

Wthh of the followmg is a correct
statement ? :

- W@Wﬁ@%@m "

() An algebrai¢ équation must have
either a positive or a negatlve real
root. :
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(9)

(h)

Sl A O LA T I

R T AR R |

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

‘ ﬁ@?‘»‘lﬁ—"mﬂﬁﬁmﬁ aﬁa@ﬁaﬁm‘mﬁm

AT

(ii}) An algebraic equation of degree 2
| must have 2 distinct roots feal or

complex 4
2 T eIt iemel <o 251 58
T AWK A wioa 21 S|
(iv) All the above statements are false.
@R TRETRE O red |

Is the statement “For three non-zero
matrices A, B and C, it.is possible that

.AB =AC, but Bz C.” True or False ?

“TofoT Sy @WA, BI® C I g 759

%

® AB= AC % B = C” &0 Mt arfime

Assume that A is. an m % n matrix. If
one column in A is entlrely zero, what
is rank (A)? .
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2.

Answer any six questions : 2x6=12
Rzt g5t e B i ¢
(a) Express -1 —‘i 1n polar. form.
-1 - iF AR TolS op <o |
. 1
(b) Solve : x=1%
. o
AL FA 8 x =14
(c) Prove that (exp ‘z)"% exp(nz), for any
complex number z and positive integer
n ‘
e T (T (exp 2)" = exp(nz), Rt wfbat
R z W S R 1 AR
(d) 1f 1-iis a root of x*+x*>-2x+6=0,
: find the other roots of it.
ST 1-i, x*+x*-2x+6=0% «ﬂ%‘tqa@,
(0T TN A TR Sfevear)
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"_(g)‘

Show that each value of 2Log1 is a
:value of Logi?, but not conversely.

. oedt (@ 2 Logis ARSIl N Logi2 I &6t

W, e 2am Refics =1

Discuss briefly the nature of the roots
_of the equation x'° +1= 0 by applying

Descartes’ rule of signs.

wﬁ%ﬁﬁwmﬂﬁ xm;l o

91

If a,a,,..,a, are the ro_ots of the
equation

Y, +ty™ +-t2y"’2+ S+t —0 t,#0,

find the value of Z“‘Tx— usirig a
suitable ‘transformat1on of equatlon
approach.

afw ay, Oy, .oy O, .ﬂ“fﬂﬁﬁ‘f

Yo +ty"” +t2y"2+ +t, =0, 07 Y&

R, (0% <ol Ty AMSTR FTAR o5

. n 1 i ’
TR IR/ 2z T AW TEe
. . i
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Find out all the 3 x 3 matrices which
are both symmetric and skew-
ymmetnc

W3x3cﬁawﬁmﬁ%%\wﬁ@ﬁﬁﬁm
Wﬁfqﬁaﬁmmﬁtﬂl

Show "that‘ (A"")T =.(A");1 holds for a .

non—'singular matrix A.

- omget @ (a71)' (AT)“t mw?m R

(non-singular) cfrlaw AT IR em@m :

Define a homogeneous system of linear
equation. Is such 'a system always

cons1stent'> Justlﬁr your answer very
briefly:

e TR TR et i o |
-l il Tt W@T’U‘{‘f (oonsistent) FRFewfs

vAeT SeaBr Tl afe w1
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3.

- Answer any two of (a), (b), (c) and (d), and

_ either (e) or (f) and either (g) or (h) :

5x4=20

| St ft (@), 1), (o) WE ()T ﬁzasmr 751, (e)
W"Hf () == (g) =T () :
- {a) Let 2; and z, be two non-zero éoﬁplex

numbers. If 6;-is an argument of z
and 02 is an argument of 2, show that

61-6; is an argument of z_l Does
| drg A =a.rgizl—arg'z ;
Y|z, i 2 hold in
general ? Justify your answer.

: WQ’G’[‘ZIWZZ ! ST bt st T
01, 213 GBI AR AT 6, 2, Bt @A =,

T 6, - 0, %aemiaaféf et |
L 2 .

. z, ' '
arg (22) =argz, - argz, www e 7
mﬁs?@m@aa}mﬁml

1(Sem-1)MAT/G - g

®

(c)

Find all cor‘hplex numbers z such that

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

‘Wwﬁamﬂtz%ﬁwm

exp(z+2)= 3‘+4l Rl

Let z be a non-zero 'cdmplex number
and n be a positive integer. Show that

1
= 1
Log z" =;L-Logz holds. Also, verify it

. for Zz=-1 and n=2.

@l Te z B P WA YT S 14l

R AR (TS @ Log z" =%Logz I

@)
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e z=—-1 HF n=2€.WWW"W

341

If z=x+iy prd(ie that -

|sznhy|<|smz|<coshy

Im z=x+iy, C@'C@NQWGI

|sinhy|$|sinz|£coshy I

9 - . Contd.




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

mvmwwwﬁaﬁ«wwﬁ

Wmmiﬁmqaﬁn B

() Determine t and solve _thé equation
16x° —24x% —Otx +6 =0 if the roots are
. in arithmetic progression.

ti’ﬂﬂﬁ‘ﬁ@%m,’cl 24x% -2tx+6=0

Wﬁtﬁﬂﬂtﬂﬂ@ﬂﬁwwmﬁ‘ |

A

@ Isit possmle to find a non-zero matrix
‘A that 1s upper tr1angu1ar and

n—-w

- lim A" =0 ? Explain your answer

appropnately

W@WAmﬁﬂﬁcmwﬁm
8o Rigey i lim A" =0 ? &l

n-ow

- Siwerm e
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‘(h)- Reduce the following rriatrix to row
echelon form, determine its rank and
identify the basm columns ' '

fﬁaﬁmwwwmﬁm
_Ww%ﬁmquwaawm;
M '

‘t\)t\)r—l
O AN
N oW
OO W

4. " Answer either (a) or (b) and any one of (c),

(d) and (e) : C . 10x2=20

@mﬁm(a)war(b)m(c), (d}W(eﬁﬁZWm‘
a5l 3

(a) (i) If n is an .int.eger,, prove. thaf
=i nmﬁcﬁaam@,m«réw’m |

(1+l) +(1—1) —22 cos':—” 3
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(i) If the product of two.roots of the
' ' equatioﬁ x* +ax® +bx*+cx+d =0

is unity, ‘show that

(c-a) (ad~c) = (1-a)*(b-d-1.

B x"’.+ax3 +bx®+ex+d=0
ﬁaﬁm@tw@mm&
et @@ -

®) (i) Prove that
- 2 e

sin* §cos? g = -3—12-(00360 —~ 200546 — cos20 + 2)

3
(i) Solve ‘by Euler’s method :
SRR AGCT A I 8 |
x*-2x* +8x-3=0- 7
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. .

) a0 -0 a1

(c) For an nxn matrix A, prove that the
- 'following statements are, equ1valent

nx n GIFRFF A A wers fdl ﬁiﬂlﬁﬁ
W?ﬁl oY 3 ¢
i) Al exists
A3 g Wit
(i) rank(A) =
TS (4) =
(iii) Ax=0 implies that x=0
. Ax=0F L TAx=0

d) () ‘~ If A, Az,...A; are each nx n non-

singular matrices, prove that the
product AjA,,...A; is also non-
singular and

(4 AgrA) ™ = ADLLATAD. 5

ﬂﬁAl, A2,...Ak§3'l%(fi‘n'* nﬂ?ﬁﬁﬂ 1

(non-singular), T =, CSTT AT

T X G A Ay, Ax (18 RSN

(non-singular) i<
(A Ay A ) = A A7 A
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(i) Determine the reduced row

echelon. form of'the foIlowing

~_matrix and express each non-basic

column as a combination of basic

. -columns : | SRS
(reduced row echelon) W@%ﬁiﬁﬁq '

KRR s
1 2 3 3
2 4 6 9
26 7 6
(e) () Explain the general solut10n of the
followmg system : 4
wee fazt emﬁt%ﬁ R mnanaa R
W 08
2xl +x,+%; =0,
4x;, +2x, + %3 =0,
6x, +3x, +x; =0,
8x, +5x, + x3,=0.
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(i)

Construct a homogeneous system
of three equations in four
unknowns with appropriate

. justification that has as its general

solution the following : .- 6
e s & foRE ATeweR @Bt
TGTSR AelieT! Soie e ics IER -
I AR G Bpiest AR
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