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UNIVERSITY OF NORTH BENGAL

B.Sc. Minor 1st Semester Examination, 2023

UMATMIN10001-MATHEMATICS
CLASSICAL AND LINEAR ALGEBRA

Time Allotted: 2 Hours 30 Minutes Full Marks: 60

The figures in the margin indicate full marks.

GROUP-A / Tett-3 / AHE-h

Answer any four questions: 3x4=12
Q- BTG 2A0id Ted wies
P FIRGCT THDT IR <

(a) If a be a non-zero complex number and z be any complex number, then define 2+1

a®. What is the principle value of a*?

a 936 S (non-zero) EibeT WA @R z @ (P G0 SioeT WA 2 ¢° 7
WG RIS | ¢ -GF JLAT TS 9

a(a#0) 3 z S (complex) TEIAEH WU o BT YRWNT B | 4° Eﬁfﬂ’j}'ﬂ’
(principle) FF 9T & & 2

(b) Apply Descarte’s rule of sign to find the nature of the roots of the equation

xt+2x% +3x-1=0
x* +2x7 +3x—1=0 FANFAER el aFfo e F909 Descarte’s rule of sign
I I
THIEU x* +2x% +3x—1=0 B JAs0D! UG, Descarte’s rule of sign
FEIdTel, ol W) |

(c) Prove that zero is an eigenvalue of a singular matrix.

2 S @, #2519 e spificeR Sz S|
%QFJQEETsingularﬁ'@"cRTﬁeigen HT &Y ST I 7R |

(d) Define consistent system of equations. Show that the following system of linear 1+2

equations has infinite number of solutions:
Consistent system of equations-€3 k€& w8l @A @, WFFRO g
NGl PEBNGT SRy T S|
FfiaRUESDH! Consistent system BT & B ? TeIdl FHIHROT Qﬂ\%ﬂﬁ 3
FHETYTTER B 9T JH10T TR

X +2x, =674

3x; +6x, =2022

(e) Define rank of a matrix. Find the rank of the following matrix: 1+2

1022

<6 MG Rank-«g weesl wie | [MsfeiRe nfGafe rank @@ =12

1 000
1 100
0 01 0
0 0 01
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JfeaId! Rank 9! & & ? Afcaq @Y rank ORI R |

S O = O
S = O O

1
1
0
0

e - o o o

=

(f) If a, b, ¢, d be positive real numbers, then find the minimum value of 2+1

a b ¢ d
— =+
b ¢ d a
When does the minimum value occur?
a b c

AW a, b, ¢, d 4ISF BT A 2, O& Z+—+—+£—£@’§mo W (&< N

c d a
I FGO A occur T 2

~ : b d
a,b,c,d FIHD IRAAD AATEH 9T %+—+§+— P AT A [0 R |
C a

a b ¢ d 5
T =t — o+ — B AT A Dol UgS ?
b ¢ d a

GROUP-B / etl-4 / g

2. Answer any four questions: 6x4 =24
@-CHICA BIFfe 2ivea Ted wies
P IR THDT IR <
. xX—1iy 2 2
(a) If tan(zlog : ]: 2, then prove that x* — y“ =xy. 6
xX+iy

I tan(ilogx_l‘yj:2 2, O &N 9 @, x? -yt =xy
xX+iy

i tan(ilogx_l.y]:2 Y, TAONR: x? — y? =xy
X+iy

(b) If x, y, z are positive real numbers and x + y+ z =1, prove that 6
M x, y, z GGS AV YT QR x+ y+z =1 T, O & I @,
X, y, z G qRdfdd AREATEH 9 3 x + y + z =1 9T JHIUT TR:

8xyz < (I-x)1-y)(1-2) < %

(c) Obtain a row echelon matrix which is row equivalent to 5+1
0 0 2 0

— NN
AN

1 3 1
2 6 6 2
39 6

and hence find its rank.

@3 Row-echelon matrix (&8 I Al @g AL Row TNgeT) @R

w N = O
o N W O
— NN
N B
AN D = O

10
33 2309 W2 WIfFHTa Rank @@ S
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(d)

(e)

®

(a) (1) State De Moivre’s theorem for integer and rational indices. Use it to prove that,

YIS G T B &« De Moivre’s theorem-16 e w11 @it w729 e

1022

002 2 0
1 3 2 4 1
2 6 2 6 2
39110 6
D! rank ORI TR |

State Cayley-Hamilton theorem. Use it to find the inverse of the following matrix:
Cayley-Hamilton theorem-T RJ® i1 @b 7727 @ WaEe MGER inverse
(SRR

T row equivalent g USCT row echelon Afgery Ui R |reY

1 -1 0
1 2 -1
3 2 =2
1 -1 0
Cayley-Hamilton SUUTET Seeg TR | IJFdT FERA Afgas |1 2 —1| &@r
3 2 =2
inverse MU TR |
If a, B,y be the roots of the equation 2x° +3x* —x—1=0, find the equation
whose roots are 'B+7, rra and a+,6"
a p y
T a, By, 2x° 4+3x% —x—1=0 ANFAR & W, @ @ TNFACR & ﬂ+7/,

a
yt+o

ar 2P =6 @a
y

a, B,y TP 2x° +3x> —x—1=0 Pl JoIew MY AT FHPRU JTHDI TAEH
L+y 7+a,a+ﬂ§:s§,ﬁu‘iaq-\r|

b

a B /4

Solve by Cardan’s method x° —3x—1=0. Hence find cos%cos%[cosl%z .

Cardan’s method-93 AR x° -3x—1=0 FANF0 FE FE T2

cos%cos%cos% -@9 Wi° (99 |

Cardan &I UEfIgRT 99T R: x° —3x—1=0 Q1 cos%cos%zcosn—ﬂ ClRIC]

9
o |

GROUP-C / f&reti-a / srgg-

Answer any two questions:
@-CIIC 75 elesia Tex mies
P gt UHDT ITN <9

2l FE @,

qURAREIT 31 rational indices @1 Mf*T De Moivre’s theorem IeeRd TR | ]

Haldd ?1 YHTUT IR
c0s50 =16cos’ O —20cos> @ +5cos 8

1+5

5+1

12x2 =24

2+6
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(i) Find modz and argz where z=1+1i tan%.

RY/4

modz @R argz (9 I @A z:1+itan? [

z=1+itan3?7z T modz I argz B AFES FURI TR |

(b) (i) Find the eigenvalues and the corresponding eigenvectors of the matrix
2 21
1 3 1
1 2 2

STECSR SN2 (eigen) MHGET € SR A2 (ST @ !

—_— = N
N W N

Pl cigen HFE A TGP 3FTHY eigen Alarew 0T 7R |

_ =N N = -

[\S I OSIEN \O)
N = =

3
(i) Determine all values of (1+ \/gi)“ and show that their product is 8.
3
(1++/30)* -43 M @@ FE R \AS (T OIS BT 2 8 |
3
(1++/3i)* 1 | T o 1R S frefiesee qorher 8 g7 9=t JHTor R |

(c) (i) Solve the system of linear equations given by:
s g AJwce FEe A Sl
WReeh FHIDRUT G FHTE TR:
2x+4y+6z+4w=4, 2x+5y+T7z+6w=3, 2x+3y+5z+2w=>5

(i) If A and B be invertible matrices of the same order then show that AB is
invertible and (4B)™' = B~'4™". Hence show that (4%°)™' = (4.
M 4 @R B TGS invertible WITH T, ©& M€ @ 4B invertible @R
(AB) ' =B'A™" 1 wresoim mate @, (42°) T =(47HP
I order UM A 31 B invertible AfCaTEH YT 4B invertible g8 CIE
(AB)"' =B7'47" &% 9N TN R | | JETR: (470) 7 = (47

(d) (i) If a, B, y be the roots of the equation x* +¢gx+1=0, find the equation whose

roots are

It x° + gx+1=0 ANFAER o, B, y NS T, OF @I G0 FAF (@@ & I

orafer zo

FHIER x° + gx+1=0 BT @, f, y Toe® T, T FHIDRT ORI TR THD! T
e Bir 1.
B a y p a y

(i) If @, B, 7 be the roots of the equation x* +gx+1=0, then prove that

IM X3+ gx +1=0 FNFAER FSSEN o, £, y T, O &4 I @,

a, B, y THIG x° + gx +1=0 BT I8 A, FAI0 TR:

O Za’=-3

(1) Xa’=5q.

1022 4
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