BIKALI COLLEGE LIBRARY

Total number of printed pages—11

1 (Sem-1/FYUGP) MAT41MN/(A)

2025
MATHEMATICS
( Minor)
Paper : MAT4100104 MN
(SET-A)

( 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.

1. Answer the following questions : 1x8=8

fwIe PR e a8

(a) Write the argument of the complex
number (-1 -1).

(-1 i) ©fosT AN (IO ol |

B15F0 0092 ' Contd.



BIKALI COLLEGE LIBRARY

(b) For neZ,(sinf+icosf)" =?

neZIAR (sinf+icosh)" =?

(c) Mention the general value of log(1-i).
log (1 —i) -3 4R O B 41 |

(d) State Descarte’s Rule of signs for
negative roots of an equation.

GO FTNTIAT N To7 MRAN CFI© (ThI6R
oza R Sfecst

(e) Is x®-10x°+25x*-25x2+10x-1=0
a reciprocal equation ?

x® —10x° +25x% -25x2 +10x-1=0
ATNFIEI! AITHEE A ?

() If a, B,y are the roots of

x®+ px?+q=0, then

a’ + [3’2 + 72 = .
(Fill up the blank)

I x3+px2+q=0 W%m
a, B,y T, (T8 g? + 2 + 42 = |
(7} FARIEA 93 #91)
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(g) Give examples of two non-zero matrices
A and B such that AB is a zero matrix.

W0l O] GIeEs A OIS B Snizd it 3ics
AB @b % (=% 24 |

(h) What is the rank of a matrix in Echelon
form?

Echelon-Sidike 4 Ged® o @b $
73?

2. Answer any six questions from the
following : 2x6=12

RIS TR *i 9 Rt 9 el [t ¢

(a) Express 1+cosa+isina in polar form.

1+ cosa +isina -3 &R IO A4 T |

(b) Solve the equation x*+i=0.

x* +i=0 ATV TG T4 |

(c) Separate g2+i#/2 into real and
imaginary parts.
ea*ir2 Goa MAIDIF ABI AE FHS
¢xigeT AT [ |
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(d) 1f the sum of two roots of the equation

x® +6x%2-3x+18=0 is zero, then
solve it.

x® +6x2 —3x+18 =0 TR YOI TR
IR X T (ST ©IF TN T4 |

(e) Prove that :

fa ) S ) I -

it = e—(4n+1) 21/2, nevz

(f) Using Descartes’ rule of signs discuss
briefly the nature of the roots of the

S x*+x2+x+3=0.
(eioe oz o 77" IR 0T
X +xt+x2+x+3=0 FATINGIR
TIIRI SRS FT=ACH IO 5 |

equation x

(g9 If oy, a,, a3 and a4 are the roots of the
equation x*+ p,x* + pyx+ p, =0, then

show that a® =6p,p, +3p2 -2p5.

M x4+p2x2 + p3x+ p, =0 TP
TR @y, ay, a3 ST oy T, (S8 TS

@2 2a® =6p,ps +3p3 -2p; .-
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(h) Express a square matrix A as the sum
of a symmetric and a skew-symmetric
matrix.

G5t IFReT Clee=s A-S bl Al oI ol
S AfST (TeTrsa TS fReiee &t 51|

(i) If Ais a non-singular matrix, then show
that |47 =(|A[)™.
Tt A B! SR TR 2, (908 (T4l
cx [a|=(al)

() Establish that the rank of a matrix

whose every element is equal to unity
is 1.

G5l GIETF1 AfSB! BAMA 1-F AN e ©OiF
@ 1 29 I =fowt T

3. Answer any four : Sx4=20
et bifd6T Beq o1 8

(a) If z; and z, are two complex numbers,

then prove that |z, +2,|<|z | +|2,|.
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M 2; WF 2, GO Toa T T, (ST Ao

™ A |z + 25| <z |+]| 2.

(b) For two complex numbers z and z’' show
that E(z)-E(2')=E(z+2').

WOl Tioa A z WF 2'F AR @IS @
E(z) E(z)=E(z+2).

(c) 1f zis a non-zero complex number and
m is a positive integer, then prove that
Logz™ # m Logz -

M z GO1 S SO A ST . A5
AT TS RYT =W, (OF a9 3 @

Logz™ # m Logz .

(d) Expand sin*@cos’@ in a series of
cosines of multiples of 6.

sin* @cos? 6 -F 03 ffea (TIBZAT ETO
ISl

(e} If f(x) is a polynomial with real
coefficients and f(x) = O has n real roots,

then prove that f'(x)=0 has at least
(n-1) real roots.
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W f(x) 90! BT THIREE 20 To9 T S
f(x) = 0] n-Bi AT &1 ATF, oS &
@ f'(x)=0 AR S TIATHS (n— 1)5
i S QAR |

() Solve x3-12x+8=0 by Cardano’s
method.

X3 —12x+ 8 =0 FNIREGIT TOHT AROEI
AL 9 |

(g0 1f Ais a n-rowed non-singular matrix,
then show that adj(adj A)=|A|"-A.
A A G5 SHIGIHAT n-HITS (Teres
(o8 (748 @ adj(adj A)=|A|"-A.

(h) Determine the rank of the matrix A
where :

A (Nee=oR @it [T o=t T 3

(2
0
2

| 2

— N AW
O AN = H

AN W W
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4. Answer (a) or (b) and any one of (c), (d) and
(e) :
(@) T (b) F (c), (d) SF (e)-] [Pt a6
Teq fra ¢

(@ () If x=cosf+isind and

V1-c? =nc-1 then show that

1+ccosf9=-—?—(l+nx)[1+£]. 4
2n ¥

A x =cosh+isingd TF
Vi-c? =nc-1 (903 (TYeA @@

1+ccost9=-—c—(1+nx)(1+£]_
2n X

(1) Solve the biquadratic equation
x*-8x%?-4x+3=0 by Euler’s
method. 6

SR A@old x* —8x2 -4x+3=0
PO NI AN T |

(b) (i) For any two complex numbers u
and v, prove that :

sinh(u+v)=sinhucoshv +coshu. sinhv.
4
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R wo! @os W4 u =S v-F AW
A T T 3

sinh(u+v)=sinhucoshv +coshu. sinhv .

(ii) If the equation

ax® +3bx? +3cx+d =0 has two
equal roots, then show that each

bc - ad
2@c—bﬂ .

of them is equal to

MW ax® +3bx? +3cx+d =0
FNIFIECOI Y01 FA e [, (OB (YA
(I A I GO ATIIRE T

bc —ad
2(ac—b2) .

(c) (i)' Find the inverse of A where :
A EFF0OR AforE Seedt T°© 3

3 -2 0 1]

o 2 2 1
A=l 2 -3 -2 5

o 1 2 1
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If A and B are non-singular square
matrices of the same order, then
prove that AB is invertible and

(AB)' =B'A7L. 5
IM A SF B B! SNGIH/AT A TN

Ffiphet (e =7 (o0 ot = (@
AB-AfSTEANRIT 37 9IS

(AB)'=B1Aa"l.

Reduce the following matrix to
echelon form and hence find its
rank : 5

e (TEE=0IF Q@ed PR
TP N WIF IR 3R @ift Nefy
34l 3

N AW N

W N -
O AN

W N~ =

If A is an invertible matrix, then
show that AT is also invertible and

(ary = (a™)" 2+3=5

10
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IM A 9Bl efsrEmTn Ciees =@
CO0% (Y& (@ AT-¢ fSrernmiy 2

o (A7) =(a)

(e} (1) Find the general solution of the
following linear homogeneous
system : S

e «F TS < AN 00!
H9RS AL Sferedt ¢

x=-2y+z-w=0
x+y—-2z+3w=0
4x+Yy—-5z+8w=0
Ox-7Ty+2z-w=0

(it} Show that the only real value of A
for which the following system of
equations has non-zero solutions
is 6 : ' S
Y&l (¥ (RIS A9 LAAIGIR S
AL A0 T A-F GG B A

236 :
xX+2y+3z=7Ax
3x+y+2z=2y
2x+3Yy+z=Az
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