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Paper : MAT0100104
(Classical Algebra)
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The figures in the margin indicate
Jull marks for the questions.

Answer either in Engliéh or in Assamese.
1. Answer the- following questions 1x8=8
were Rl el Bed frat o

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

Givel A —iF AE ST/ (N1 BT wwge .
- T . | . .7

(1) ~5 s the principal argument

-2 et ol 2

2
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3
(i) D3 i1s an argument, but not the

principal argument

3

L
7” Ol 2, % 24 R w5

(i) Both (1) and (i) are true
(i) S (i) YL 379)
(iv) (1) is true, but (i) i1s false

(i) 31, % (i) T

(b) 1Is it true that (cosn&-—isinr;u?) is the
only value of (cos@-ising)" when nis
a fraction and 6 is a real number ?
n G0l SAK WF 9 9O AW FRYT T
(éosnﬁ—'isinnt?) & (cosf-isinf)" I
GIG WA | BFETH! 51 52

{c)' For any complex number z,

sinh?z-cosh?z =

Rt Tfbst WA 23 AR

sinh®?z—-cosh?z = I
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(d) The equation x* +5x2+2x-8 =0 has
x* +5x2 +2x -8 =0 INIEUDR ST

(i) four real roots

5ifR0 AT &
(i) four complex roots
oif<6 @foa &
(ii) two real roots and two complex
roots .
70! AT I A LI &6 I
(iv) only one root x=1
WG @6 Y x = 1

(e} If a, b and c are roots of
x® + px? + gx+r =0, the value of

a’+b*>+c* 1s

IMa bF ¢, x*+px?+gx+r=03 4
T, (5B g2 + b? +c2I W ] |

(f/ Which of the following is a correct
statement ?

O (TN O oF ?

(i) An algebraic equation must have
either a positive or a negative real
root.
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TresTSTT AT ABR AT I IS -
e e AR AR |

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

erafrSin TN GBIR TibeT 3 Af=e
AR
(iii) An algebraic equation of degree 2

must have 2 distinct roots real or
complex.

2 TR Awsifoim FTet IO 261 FF
61 B A Givel 7Y A6 |

(iv) All the above statements are false.

@R FFEIER B w7 |

(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 ?

“Rof01 Sy CToe® A, B SIS C I JIE 79K
(@ AB=AC &g B = C” Sf&0 Wl (7 hm?

(h) Assume that A is an mx n matrix. If

one column in A is entirely zero, what
is rank (A)?
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@A A GO m x n GIEE | T AT 95 IS
T4 ) =, (or% @ifS (A) I TN e

2. Answer any six questions : 2x6=12

Ricecan B6) o<} Tes fwal 3

(a) Express —1-1 1n polar form.

_1—iT 97 wore o 94 |

1

—

(b) Solve : x=1%°

1

AN < 8 x =14

(c) Prove that (exp z)"*=exp(nz), for any -
| complex number z and positive integer
n. .

oI 9 (@ (exp 2)" = exp(nz), FiE! @b
2z W AT SR nI AQ |

(d) If 1-iis a root of x*+x*>-2x+6=0,
find the other roots of it. |

M 1-i, x*+x*-2x+6=09 96 T T,
(S(S 2R O @I Sereat |
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(e) Show that each value of 2Logi is a
value of Logi?, but not conversely.

(MYS3 @ 2 Logid Al N Logi2 I LSJT?T
T, o 23R Resits 7231

(f) Discuss briefly the nature of the roots
of the equation x'° +1=0 by applying
Descartes’ rule of signs.

(oiod foza frram &l FR x0+1=0
TFIIOR o1 oFfex [acm o5
9

g U q,a,,.., a are the roots of the
equation

Y, +ty" T+ Lyt +..+t, =0,t 20,
find the value of Z,=1 ""'2- using a

I
?

su1table ‘transformation of equation
approach.

il a,, 0y, ..., a, ﬂﬁ?ﬁq

y, +ty™ +t2y“2+ +t =0,t # 03 =
2W, (0% 9ol TS TR TR 2o

n 1 X
IR IR Zi=1?3'ﬂﬂ@%@ml
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(h) Find out all the 3 x3 matrices which
are both symmetric and skew-

symmetric.

I 3 x 3 (e F [A61R Sfeedl RER afosw

(i) Show that (A")T =(AT)-l holds for a

non-singular matrix A.

mea @ (A7) =(AT)" saedTE

(non-singular) GUE™® A< R AT |

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

briefly.

e T TSR i et i |
Sleffett RliE| gyl (cbnsistent) 2 wifs
HIE TGN ol &foog 1 |
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3. Answer any two of (a), (b), (c) and (d), and
either (e) or (f) and either (g) or (h) :
, ' 5Sx4=20

e Tl (), (b), (¢) % (d)I Rewz 55, (e)
AT (f) T (g) =L (h) -

(a) Let z; and 2z, be two non-zero complex
numbers. If 6, is an argument of z
and 0, is an argument of z,, show that

z
0,— 0> 1s an argument of ';l' Does
. 2
Z, .
arg | 5, |T 9% ~AGZ%; hold in
2

general ? Justify your answer.

9 ez, OIS 2, YOI S Grioet R | AM
01, z X <GB! IR S 0,, 2,9 Ol I T,

(ST 6; — 6,, 2L 2R o1 (Y&l
~%

2,

arg (z—] =argz —argz, smE A@SY T

2

¥ ? TEIOR el |
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(b) Find all complex numbers z such that
exp(z+2)=3+4i.
A S AN z Tfere TS
exp(z+2)=3+4 T

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

1

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

for z=-1 and n=2.

W?’ﬁZnﬂﬁWﬁﬁﬁﬁ‘(@Wntﬂ'ﬁT
1

. Lo
IR SR | (e @ Log 2" =—Logz|
FNT Z2=—1 SF n=29 AE AT TR
91

(d) If z=x+iy, prove that,
|sinhy|<|sinz|<coshy.

MM z=x+iy, COCF A T

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

B RS AT I2oM AR IHAS QIS
M ARG AT I 2w 34 |

(f/ Determine t and solve the equation
16x® =24x% -2tx+6 =0 if the roots are

in arithmetic progression.

£ W T O 1652 — 24x? —2tx +6 =0
FTFRECO! FNLH T W IJEEIE FAGR dsifoo
I |

(g) Is it possible to find a non-zero matrix
A that is upper triangular and

lim A" =0 ? Explain your answer

n-—pw

appropriately.
e T A 9Bt R (ot stsaew oot
83T fTgea S lim A" =0 ? TSIl

n—orw

TATEOI IR 1 |
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(h) Reduce the following matrix to row
echelon form, determine its rank and
identify the basic columns.

FrafiRs CTIemFRs <19 3em gt
TR Tifs [ 31 O T IhE e
|

N N~
NN
N O W
OV W

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

T ﬁm (a) T (b) = (), (d) N (e]R fHcwicar
ok

| (c;) (1) -, If nis an il:lteg'er, prove that
I n GOl SR ZF, A I T

(i (- =27 es T 3
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(i) If the product of two roots of the

equation x* +ax® +bx*+cx+d =0
1s unity, show that

(c-a)(ad-c)=(1-d)*(b-d-1).
7

I x*+ax® +bx +ex+d=0

FTFIICOI YOI o ST GFF T, (908
sl @ |

(c-a)(ad-c) =(1-d)’(b-d-1)!

(b) (1) Prove that
g ¥ @

sin* @cos? 6 = 3—12-(cos69 —2c0s460 —cos26 + 2)

3
(i) Solve by Eﬁler’s method =
3T Ao TN T ¢
x*-2x*+8x-3=0- | 7
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(c) For an nxn matrix A, prove that the
following statements are equivalent :

nxn GEeT A3 @ oo A [
el Jfel e F4 ¢

(i) Al exists

A1 SReg ©iR
(i) rank(A)=n
ifo (A) =n

(i) Ax=0 implies that x=0
Ax=03 9 T x=0
(d) (i) If Ay, As,...Ax are each nx n non-
singular matrices, prove that the

product A;Aj,...Ax 1s also non-
'singular and |

(A A,,..A) =AlLAJATY. 5
ﬂ'ﬁ Ay, Asg,...A ] 3”\!){:6' nxn %ﬁﬁ:ﬂﬂ
(non-singular) GTeTF 2, (OCS A4

39 (T BV A1 Ay,... A (BI8 2SI
(non-singular) i<

(A Ay, A = AT LASAT
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(i) Determine the reduced row
echelon form of the following
matrix and express each non-basic
column as a combination of basic
columns : S

Fefie (M0 29 <K 2oew

(reduced rdw echelon) SIiPf® 9
1| I ASLH! ST BES (NS TSI
RIS AP A 8

N N =
O AN
N O w
O O W

(e) () Explain the general solution of the

following system : 4
weTo Al SAETICoR AKRe STidiag [Raw
RN A 8

2%, + Xy + X, =0,

4x, +2x, + x3 =0,
.6x1+3x2+x3 =0,
8x, +95x, +x; =0.
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(1) Construct a homogeneous system

of three equations

in four

unknowns with appropriate
justification that has as its general

solution the following :

6

Sife0 Swre Y& oG sTeees 9ol
SISO 2ol 2 Y& CICe Il

T AR AN Zoicet A=

(2
1
0

\ 0/

+ X,
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