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2023
MATHEMATICS
Paper : MAT 0100104
( Classical Algebra)
Full Marks : 60
Time : 2% hours

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

Answer either in English or in Assamese.

Answer the following questions : 1x8=8

e T “eraes Te] g

("

(a) What is the polar form of the complex

number (i3)15?.
Gifbet eyl (i3)15 9 &A1 F9H! o 290

cosb +1isiné

(b) The value of (S
/ cost -isiné -

Contd.



cos@ o 1smdo

(1) 1

(11) 1

(ili) cos26 +1sin20
(iv) cos20—1sin20

1 1 .
(c) Is log(-i)}ﬁ zr—n—log(—l) true for any

positive integer m?

RS &E 2R m A
log(—i)% = %ZOQ(—i) o) (12

(d) A polynomial function

flx)= Zakxk, nelN,q.eC
O<ksn ‘

is zero for at most _ different values

of x, unless all a,,q,,....,a, are zero.

b} I2AY e

fx)= Y ax,n e N, a, eC
O<ksn

x 3 il ffen s A, TR
AN ag,ay,....,q, X7 T2 |
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) let 1 be a function of two or more
{

1bles that remains unaltered
variables are

when
VAT

any two of its
interchanged. What is f called ?

1@ BF YO A ISP WHF HP 451 7Pl
51 BER il Yol pAd [l 20
asfaafee (2 A 3 & gl [l 202

() Which of the following is the false
statement ? |

R (N0 O w2

(i) Matrix multiplication is not
commutative.

CTe 29 [Ty <23 |

(i) The cancellation law fails for
matrix multiplication.

(T 290 3103 Aifos s [wet =3

(i) Product of two nxn lower-triangular
matrices is lower-triangular.

76 nxn 8-fags Gl aoaws @g-
fage |

(iv) All the above are incorrect
statements.

@449 Al B v |
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(g) s it true that “cvery diagonal matrix is

symm(‘tri(‘" P
“2f STl SRk RIGEE ﬁf@'ﬂ'ﬂ Gk ki Ef‘?fﬂ :
BT 2

(h) A system of m linear equations in n
unknowns is said to be if it
possesses no solution.

n S@re 4 m (FRS TR 51 Aoferig qfw
(I I FIANE (90T I @R
7 ‘

2. Answer any six questions : 2x6=12

ficerza 2br e Tes Al g

(a) Find the principal value of amplitude
of J3-1i.
J3-i 3 [®RS (amplitude) 2« TFCH
Tlered | |

(b) Find the cube roots of 1.

13 ST Sfered |
(c) Solve exp z = -1.

exp z = —1 AN 97|

] (Sem- 1) MAT/G 4



e

(d)

(e)

(9)

Show that tanh z is a periodic function
of period 1.
@yedql @ tanh z (2 7i AT 0!
TR e |
Establish without solving that the

equation x* 4 x? + x—1=0 has exactly
one positive and one negative roots.

N T oSl FA @ TN
a2+ x—1=09 0% 90l I =
G5l A T SR

Find the roots of the equation

2x —x%2-32x+16=0

if two of them are equal in magnitude
but opposite in sign.

W 2x3 — %% -32x+16=0 I YOI TR W
(magnitude) 7N € HT© ReoiTe, (o3
FNFLEOR AR Sferedl |

Transform the equation

n n-1
pox +p1x +....+ pn—lx+ pn = O

into one whose roots.are reciprocal of
the roots of this equation.
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A\

3 Answer the following questions @ (any four)
Sx4=20

sEE Wyl SwralEs Bad wa o (fac®itel sifabl)
(@)  State and prove de Moivre’s theorem
for integral powers. 1+4=5

e qred dld & W3eld (de Moivre)d
Soteivieo! Tl e erslel ¢4l

(b) Expand sin" 6 in a series of cosines of
sines of multiples of 6 according as n
‘s an even or odd positive integer.
sin"@ ¥ 69 a9 cosines ! sinesd
e omiRe T n 9ot ol [ ST A
oty 4 o T

) Express log(x+iy)(x,y)#(0,0) in the
form A+ iB, where A and B are real.

Also, find log(x + iy).

log(x +iy),(x,y) # (0,0) A+ B T
o 74 16 A D% BAB| S99 log(x + iy)
Tfeeal |

(d) Establish that for a non-zero complex
number w there exist infinitely many
complex numbers z such that exp 2= .
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& ® SfoE WA 1 A ANA SHNTSNT 758 Bihe

sl 2 WIT® «‘j"ﬂ offE&% B N7E exXp 7=y
LR

fe) Prove that an algebraic equation of

degree n has exactly n roots.
oI B (T, GO n A S FAwAe
WA n WP ¥ ACF |

() 1f a,p,yare the roots of the equation

Yaibx2+mx+n=0, then find the

value of Za‘? and Za3.

I a,f,y TS B 2 +mx+n=0 I
T 2, (9% Y @ W Y o’ I T

(g) Let A be any square matrix. Prove that
A + AT is symmetric and A — AT is skew-
symmetric. Moreover, show that there
is one and only one way to write A as
the sum of a symmetric matrix and a

skew-symmetric matrix.

4<1 T A FICHicn @61 qof Qs | A + A7
“forms @i A ~ AT fois (skew)-2ifoms 9
e Fq | eqAfd, (vgedl (@ AT wfoiN
CTeient Ol% fod@ (skew)-efedn (llaems
ctere {ebico ferdiq «B wiig WBTE SR SICR
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(h)

If A and B are square matrices, explain
why AB = Iimplies BA = I Also, show
that the argument is not valid for
nonsquare matrices.

W A W B 35 Gllerst 28 (o908 AB = 1 (™
BA = 3@y 7 [yl 95111 #1109 (r4edl (A
T4 (NeTd AT YRSl (@8 727 |

4. Answer the following questions : (any two)

10x2=20

T R e Se (Rizizan b1

(a)

Find the equation whose roots are
the roots of the equation

x*-8x%2+8x+6=0, each diminished
by 2. B |
Use Descartes’ rule of signs to both

equations to find the possible number
of real and complex roots.

(7% ATIFIC] Bfe1edl IR AR AR
Xt _8x2 +8x+6=0 I I, AT 2 (@
T 4 | ATF Sl SibeT SETd ARy 7Ly K1
Slereiatel qeainl AP (TRt Hra

Az 41 |
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Find an upper limit and a lower
limit of the real roots of the

(b) (1)

equation x* +2x*-x-1=0- 3
xr42x?-x-1=0 TR W
yord @51 B A WA BT THIL]
Tferedl |

(ii) Solve by Cardon’s method 7
PO Amiord AN F1

.(c) (i) Find log z and log z, where
log z o< log z ©fe1eql, T©

z:1+itan6’,g<6’<7r 4

() Prove that if z; and z, are complex
numbers then 3

sinh(z; + 2,) = sinh z, cosh z, + cosh z, sinhz,
z) OF 2, Gibe] TR TE, oW T4 @
sinh(z; + z, ) = sinh z, coshz, + cosh z, sinhz,

(i) Find all values of z such that
cosz =0 ' 3

cosz = 099Id z I (A TN el 7511 |
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Reduce the following matrix to row
cchelon form, determine its rank
and identify the basic columns.
5
AlEe GNeEFR5IE W 2oaw TG o7
2% 341, 3014 iifS (rank) Fidiee 541 @i

T BTz orle 4|
1 2 3
2 6 8
2 6 0
125
3 8 6

(i) If possible, find the inverse of the
following matrix by Gauss-Jordan

—

elimination method. 5

T 7S m@s—@@mwwﬁ%@a
afie e aferE™ Blenedl |

4 -8 5
A=la4 -7 4
| 3 -4 2
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((‘) Are all homogeneouls systems of Ijn(.;]r

equations consistent? When
homogencous
cquations possesses a unique solution o
[xplain. Further, show that th.
following homogeneous system hgq

infinitely many solutions, and obtain

system  of lineg,

its general solution :

.X'I + 2)(:2 + 2)C3 - O}
2x1+9xy +7x5 =0,
3x; +6x5; +6x3 =0

(FRE AR AT ANGTO T 2o
A& (consistent) @RF? @RS e
41 FIETOR 2efieT) (Ffoq G e 1
Eﬂ%ﬂéTiﬂ?ﬁﬁﬁﬁﬁﬂﬁlBﬂﬁiﬁvﬁ%scﬁﬁyaT ?
OTE TRl SETSR AAETIhR SENeE Te |

I S, W TN AR T e
T4 ¢

X) +2x, +2x5 =0,
3)(] +»6X2 +6x3 =0
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