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MATHEMATICS

Paper : MATO100104
( Classical Algebra)
Full Marks : 60
Time : 2% hours

The figures in the margin indicate
SJull marks for the questions.

Answer either in English or in Assamese.

1. -Answer the following questions : 1x8=8

wee Wl oM Ol ral

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

Gifbel 322l —iq A G4 (Do O Sum ?

(1) —% is the principal argument

—g- 72T A4i A

Contd.



3r

(ii) ) is an argument, but not the

principal argument

37” G5! &I, B A 2R Ty

(i) Both (i) and (i) are true
(i) &S (i) FLAG! 7Sy

.(iv) (i) is true, but (i) is false
(i) 71, 7 (i) fimy

(b) Is it true that (cosné —isinnd) is the
only value of (cosd-isin@)" when n is
a fraction and 6 is a real number ?
n 9! S F O BT AT T T
(cosné-isinng) tarz (cosb-ising) 3
GIG W | CfSTH A5t @i e

(¢) For any complex number z,

Rt wfoat st 23w
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(d) The equation x*15x? 9y _8 -0 has

x* +5x% +2x -8 = 0 INIINBIA ST

(i) four real roots

RERRICERG

(i) four complex roots

R S DRCE R

(i) two real roots and two complex
roots .
01 AT I A 701 o

(iv) only one root x=1
g GO T x= 1

(e) 1f a, b and c are roots of

x* + px* +gx+r =0, the value of
a?+b*+c*1s .

I a, b ¢, x°+ px* +gx+r=03 A
3, (0% a2 +b*> +c?IMMRI |

() Which of the following is a correct
statement ?

oed (N0 Of & ©F ¢

() An algebraic equation must have

either a positive or a negative real
root.
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%qﬁ@’ﬂ W‘T GInG| me%i

(i) An algebraic equation may
have a complex root.

WWQ&W@%'@WW;
AT |

(i) An algebraic equation of degree 2:
must have 2 distinct roots real orf

complex.

Q%ﬁa%ﬁﬁ%ﬂﬂﬁi@wﬁazﬁﬂﬁm
T AT 1 Gioer 9 &I | |

(iv) All the above statements are false.

QoY NIFENRR ©f & ooy |

(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 ?

“Fof 0! ey Gl A, B C 3 Q11 sse
A AB=ACR® B = C” Sfetht it o7 farmy 2

(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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4ql 5 A Bl m x n Gl | A1 AT A5 T
sl %) 2, (0% GifS (A) 4 3 {52

Answer any six questions : 2Ix6=12

R W e Ted frat 2

(a) Express -1 —1 in polar form.

_1— i3 &]IT oo e |

. 1
(b) Solve : x=1*
| 1

e | 8 x =14

(c) Prove that (exp 2)"* = exp(n2), for any
complex number 2z and positive integer

n.
orsTie) 11 (T (exp 2)"* = exp(nz), R SHoeT
ol z S G PRI I AR

(d) 1f 1-iis a root of x*+x*-2x+6=0,
find the other roots of it.
w1 -1, x4+ x*-2x+6=0% 9ol & 2T,
o0 B S SECAIR Sl |
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(e)

(9)

Show that each value of 2 Log; j
value of Logi?, but not conversely
e @ 2 Log i &fSTHl M4 Logi2 % o
W, 5% 3R ReRice w231

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

(TPIos oz e el IR 10 412

ANFOR TR aFfeq R 5t ey
4|

If a,aq,,..,a, are the roots of the
equation

Y, +ty" T +t,y"? + o8, =0, E 20,

1.
—2 using a
a? g

1

find the value of ZL

suitable ‘transformation of equation’
approach.

MW o, a, ..., a,, T
Yo + LY+t 4 +t,=0,t #03 T
R, (OT Bl ToY@ ey ol o1l

no 1
TR 3[R Zleafiﬁmfb‘%vam
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(h) Find out all the 3 x 3 matrices which
are both symmetric and skew-
symmetric.

I 3 x 3 (e oI Sfredt R afem

() Show that (A‘I)T =(AT)_1 holds for a

non-singular matrix A.

mRed @ (A7) =(AT) i

(non-singular) GIEF= AT I A& |

() Define a homogeneous system of linear
equation. Is such a system always

consistent ? Justify your answer very
briefly.

2R TR TGS SRR K& fal | @
S| A HNg 94 (consistent) QIS TAI)
FE TSR T sfsom F01

Contd.
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Answer any two of (a), (b), (c) and (d), ang
either (e) or (f) and either (g) or () -

5)(4::20

S&3 fll (a), (b), (c) % ()T Ry 7B, (e)
SR (f) O (g) @A (R)

(@) Let z; and z, be two non-zero complex

numbers. If 6, is an argument of %
and 6, is an argument of 23, show that

VA

. —L =
01-6, is an argument of ~ - Does
£ 2

z 3
arg [j] ~a192z -argz, nol4 in

2

general ? Justify your answer.

W’z’azlwzgzmwwﬁamzmmﬁ
01, 213 9Ol BT W g, Z;3 €0 @Y =,

(ST 0) - 6,, -E-Laﬁmaqf%i (TS |
’ 2

2
arg (;j}zargzl —arg z, sumy ATy
mﬁi?@%ﬁtﬁwmﬁml
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(b) Find all complex numbers z such that
exp(z+2)=3+4i.
A Tioel WA z BfeTed! ACS
exp(z+2)=3+4 A

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

1 -

. 1 o
Logz™ =ZLOQZ holds. Also, verify it

for z=-i and n=2.

@ T z @B S e YT T n ol

' - 1
L R | (Y&t @ Log z" =—Log Z |

e z=—1 W% n=23 AR W A
40|

(d) 1If z=x+1y, prove that
|sinhy|$|sinz|$coshy.

A% z = x +iy, COC% &N I @

|sinhyl$|sinz|£coshy |
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(e)

(9)

prove that the imaginary roots of ,
equation With reg

Jynomial . :
po’y S In pairs.

coefficients occur alway

WWW@WW%WW |
s (AR AT T e B

Determine t and solve the equation
16x° —24x* —2tc+6 =0 1if the roots are

in arithmetic progression.

t3 W T T E 16x° — 24x% —2tx+6 =0
ATFACH! TN T4 AM FeTAR NG doifos
S |

Is it possible to find a non-zero matrix
A that i1s upper triangular and

im A" =0 ? Explain your answer

. nowo

appropriately.

TP (T A 951 RBIR (ol s [0
S fagEl oIF lim A" = 0 » el

n—w

@WWWI
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(h)  Reduce the following matrix to row
cchelon form, determine its rank and
identify the basic columns.

sl clermabrs <14 2o ergpfon fo,
214 @ilfs forfiae a4 o Gwnz e

44 |
I 2.8 &
2 4 6 9
2 6 7 6

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

(d) and (e) : 10x2=20
Sws Al (@) @AT (b) S (c), (d) S (ef et
by ¢

(d) (i) If nis an integer, prove that

I n @B AR 2, e 9 @

1

" Z4 nrx
(1+i)"+(1—i) =2 cos—~ 3

td.
1 (Sem-1) MAT/G 1 Con




() 1If the product of two roots of the

cquation x* +ax® + bx? 4 ex 4 d=0
IS unity, show that

(c-a) (ad -c) :(1~d)2(b—d—1).
i

q
I +ax3+bx2+_cx+d=0

MR P C SR P ——
el @

(c -a)(ad ~e)={1- d)’ (b-d .—'1) |

(b) (i) Prove that
o B @@

sin* @cos? 9 = 51—2-(00366’ —2c0s8460 - cos20 + 2)

3
(i) Solve by Euler’s method -
SZA GRS ST 2 2
x"~2x2+éx-—3=0- 7
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(c) For an nxn matrix A, prove that the
following statements are equivalent :

nxn GUEESE A3 R wre e
FWeey I oW 4 8

(i) Al exists

AR wf¥E AR
(i) rank(A)=n
Hife (A)=n

(i) Ax=0 implies that x= 0
Ax=03 9L T x=0
d (@) A, A,... Ay are each n x n non-

singular matrices, prove that the
product AjA,,...Ax s also non-

singular and
(A AyA) = ATLATAT 5
ﬂ'ﬁAl, Ag,...A@ﬂ%CBT nxn W

(non-singular) s ¥, (% &
91 (7 I A Ay, Ay (018 AIREN

(non-singular) e
(A, AQ,...A,:)“ = AL A A
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(ii) Determine the reduced royw
¢chelon form of the following
matrix and €Xpress each non-bagice

column ag a combination of basic
columnsg - 5

RS Gereor 20 IR Bepem
(reduced row echelon) UIPfS fNeige

P AF A T vy (T wag
RIS AP ) g

1 2 3 3
2 46 9
2.6 7 6

(¢) () Explain the general solution of the

following system : 4
LIS LR —— R

[ F# 2

2%, + X, +x, =0,

4x, +2x, + x, = 0,
6x, +3x, + x, =0,
8x, +5x, +x, =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

5101 W@ g fofAtt IR @bl
ISR ANeTt SAge If&q (310 IR
T AR T =2pieet A<

[ —O) (-3
1 0

) 0+x4

\ 0) . 1

7000
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