T TRV ASL OCIML/ ULYLA L IVALINAUVUUL/ 2049

-.em-

e

?Efu}iﬁ
.._ et oo N

UNIVERSITY OF NORTH BENGAL

B.Sc. Minor 1st Semester Examination, 2024

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 / Rert-3 / wg-5
1. Answer any four questions: 3Ix4=12
(-G B 2eid e whas
P FIRECT THERD] SR AG:
(a) Apply Descartes’ rule of sign to find the number of imaginary roots of 3

3x° —4x2 +8=0.
Descartes 99 5% Wif® &5 @ 3x° —4x2 +8 = 0 -9 TiEHF Ao W2 AT 331

SHICTD! R SR R AR 3x° —4x> +8 = 0 T Pl Telewad! GedT Fofg T |

(b) Find the values of p if 3
p 93 WA e =7 7w

x .. xY
cos—+isin—| =-1
( 4 4)

P
RIS [cos%-l-isin%) =—1 U p Fr 9 Ffg R |

(V8]

(c) Prove that the eigen values of a diagonal matrix are the diagonal elements of the matrix.
2 9 9% I (diagonal) BT eigen Tmef FRT 3 7 0@ Toimmale 21
fIuT AFCFAST eigen AT O Afcargent faepuf deaews g 9 JHT R | ‘

L8

. 1 2
(d) State Cayley-Hamilton Theorem. Verify it for the matrix 4= [-vl 3] ;

1 2
Cayley-Hamilton o1 Reo 41 A=[__I 3} P S S —

1 2
m-tﬁmmaa@rﬁﬁwfh[ ; 3] T PIEA-afiere SUdTel TRIE R |
3 2 -2
(€) Find the rank of a matrix |0 3 -3]. 3
10 0
3 2 =2
0 3 -3| wiftwfa rank fefa 31
10 0
Tum Over
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3 2 =2
#@w03—3$’rram<ﬁn‘m-\r|
10 0

|
(® If @, B, 7 be the roots of the equation x* +5x* +1=0 find the value of X 7.
3 a, B,y; xF +5x +1=0 AR e @ oz 3L - 3 Ry 71
AR @, B, y, ARG 3 4+ 5x7 +1= 0 F1 8% WQ 3L 1701 ol R

GROUP-B / Rem-4 / wg-@
Answer any feur questions:
- 1l ez Tea wias

P EIR THEHD! TN G

(a) Solve by Cardan’s method: x* —12x+65=0
Cardan */&fST® FI4IH 798 x° ~12x+65=0

x* =12x +65 = 0 TS HrETop! AR GEM R |
(b) If a, b, c, d are four positive numbers, prove that

M a, b, ¢, d; BTG 4N WA 27 ©F 4T 39

g2 a, b, ¢, d FNICT GRHS GEITEEH Y, THIT TR:

(a+b+c+d)a +b* +c +d°) > 16abed

(c) If x+l=2005£,thenshowthat x +—17=—2.
x 7 b

T x+l=2005£ T OEF e @ x7+—1-=—-2 |
x 7 x’

AR x4t =2c0s” Y, THT TR: o
X 7 x’

(d) Check whether the following homogeneous system of equations have non-trivial
solutions.

forsfortr® w1ilieeaet 32a homogeneous PGTNBA non-trivial T wiCE Rl TR 3¢
T fRUepT FHETT WA= FOTEAeY non-trivial FHIEN §°5 2 AR 7Y Weq 24 |
-Tx+2y-3z=0

x-2y-3z=0
x+2y+5z=0
Find them, if possible.

T 8 27 Sz At fefy 7

1 23
(¢) Find the rank of the matrix |3 4 5|

4 6 8
23

4 5| fEwa rank e 1
6 8

SO U T
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(D Find the inverse of the matrix 4

=|2 4 4| by elementary row operations. 6
3 3 7
R 1 1 2
el R (clementary row) Sl st 4<|2 4 4 Wit fede
3. 3 7

(inverse) o fRefy =)

1 12
WRT A={2 4 4| @Tr0w operation R inverse 0T 7% |
3 3 7

GROUP-C / Retst-at / g1
3 Answer any fwo questions: 12x2=24

Q-1 715 eitam Tea wias
P! YT TP TN A

(a) (i) Find all the eigen values and eigen vectors of the matrix A=[-1 2 =1|. 6
1 -1 2

2 =1 1

e A=[-1 2 -1| A eigen AR eigen RTFR AT R |
1 -1 2

1 0 2
(i) If 4={0 -1 1|, then using Cayley-Hamilton Theorem, find A’ and 47" 6
01 0

T ©@ Cayley-Hamilton BA7mHa MR 4° e 4™

£
i
I
Ly
S = N

g 4=|0 -1 1|90 FEa-28eT SUI RN RR 4° ¥ 47! dram Fog w |
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= to the normal form and find its rank.
2

6 3 0 =7

' Folafis 9 O 32
~ 4 Widel normal @ (form)-4

N Wy = pJ
—_—
fnd
i

3 0 =7
rank fAdf T
2 3 -1 -1 "y
1l =1 =2 -4 Y e rank FORT TR
Wawa=| | ek e oRoE T
6 3 0 -7
(i1) Find the values of k for which the system of equations
kR W1 ey 39 99 Ty
kY Y AT ol TR, ST ST et

kx+y+z=1

x+ky+z=1

x+y+hkz=1 .
will have (I) no solution, (II) unique solution and (III) more than one solution.

(D) G T R (1II) G0 Mg T Wigz | (11) @I Fgi S|

AN (I) T 8 (ID) FARIE T &75 (11 o e & STaTe® 579 |
(¢) (i) Solve by Ferrari’s method: x +12x-5=0

Ferrari A&t 4N 392 % +12x—5=0

x* +12x -5 = 0 o7 W Ry gy FTEE R |

(ii) Find the condition that the cubic equation x° — px? +¢x—r =0 should have
its roots in GP.

G G =S e 1 0w x3—px2+qx—r=0 WWW%W%GP(EWI
o9 GHIgw x3—px2+qx—r=0 Bl Aole®w (GP) sunfieli wofemn ?T ferfey

g
(d) (i) Prove that:
T F92
HHTUT TR
sin(i log e be = L
a+ib) a* +p?

(i) Use De Moivre’s theorem to find all the fourth roots of unity.

De Moivre-43 Goiviiifoa sigiey g Eiz‘if‘FT (fourth roots of unity) @fe fefy = I
%mmmmm(mﬁw)ﬁu‘rw(&m root) Ffg 17 |

e X e
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