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UNIVERSITY OF NORTH RENGAL

R S MinotTee 1¢t Semester Fxamination, 2024

MATHMINIOUMATHDSCIOI-MATHEMATICS
CLASSICAL ALGERRA AND MATRIX THEORY

Time Allofted. 2 Hours 30 Minutes Full Marks: 60
The ficures in the margin indicate full marks
GROUP-A / R / frstsl-»
1 Answer any forr questions: 3=4 = |2

AR FA iR T e
FHER THESS! I I
(2 Find the remainder when 2x* = 6x° + 7x? = 5x + 1 is divided by (2x - 3).
2 -m-‘+7x2-5x+1@(2x-3)ﬁmmwmmm@mﬁrfaw-
25— 6 + Tad = Sx + 1 T (2x — 3) ¥ W TRT A9 O M |
(b) Find the rank of the matrix
1 23
23 4
345

-

)

4 | Wit rank a1

5

1 23
FE|2 3 4|3 rank T AN |

345

(c) Show that the equations x +y +2z =9 and 3x =2y + 4z = 3 are consistent.
A x+y+2z=9 9% 3x—2y+4z=3ﬂ§1ﬁ4ﬂm’ff(consistent).
Wr+y+z=9ﬂﬁ3x—2y+4z=3ﬂ@%€ﬁﬂéﬁﬁl

(d) Solve the equation ¥ +x2 =2x+6 =0, itis given that (1 +1) is a root.
x4+x2—2x+6=0WWW@W,@WWWO+J‘)W@W%I

B x4 x? = 2x 4 6 = 0 P RGB! T A (1 + 1) Y THAR T R

L
F- T =

\

| 1
(¢) Verify Cayley-Hamilton theorem for the matrix [l -1 1 ]
2 3 -1

1 2 1
[l -1 1 ] wiftwfba ewta Cayley-Hamilton Beioitwr b 2IEIE 1

2 3 -l
12 1
amegg|1 -1 1 | @& Cayley-Hamilton SRR STFOe R |
2 3 -l
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(N 1, b, x are real ang mod (a4 ib) = | prove that (@ * ihY* is purely real 3

lﬁﬂ. f’. X HUEHm‘m tnod (a + iBy =1 Qﬂm o (o 4 fh)" mw

AT (purely real)

al
R a b, v SRS S mod (a0 ) =1 W (@ )" firegg aveeefie (purely real)
o et wm
GROUP-1 / oo / e« -
P Answer any fenr questions

R 5t soen Baz mae

TH WIV UNEST TR A

! 20= ¢t »e ¥~ 42" and 5
(@) It logsin(@ + ig) = o 4 iff then prove that 2¢o8 —

cos(@ - ) = e cos(? + ). 2 - o o

‘ 2¢ aet 4o -4 EX

W logsin(f + i) = @ + if T T A T 2¢0820 =¢

. o 20 = el e‘?-d ._4e1rx =

R Jogsin(@ + ig) = @ +if TG WO R 2¢0820 =

cos(@ - ) = ¢ cos(@ + f). - :
(b) 1f x. y, = are positive real numbers and x + y +2 = |, prove tha -

Wy, y, 2y SRTHE GG ATIMP AR x +y+2 = | =9 oA &

TR .y, 2 U AR TS A x+ y+z =1 Y 0T R

8z < 1-9(1-)(A-2) <35
—k=0 has 6

: 2
(¢) Find the range of values of k for which the equation x* —26x* +48x

four unequal roots.
k0% WA B A s am o xf —26x% +48x -k =0 s vl Ae2 S

RT3 265 4 48x—k =0 P TR AT TS Y k F ATEOD T

A7 o |
(d) Obtain the fully reduced normal form of the matrix 6
0 0 1 2 1
1 3 1 0 3
2 6 4 2 8
3 9 4 2 10

e

1
:; Wit s 2 Treis @i (fully reduced normal form) s

10
0 0 1 2 1
STeTE ; 2 ‘14 g 2 ® quf YT TETEee T T (fully reduced normal form) TE
3 9 4 2 10

(e) Solve by Cardon’s method x* —12x + 65 = 0.
X —12x + 65 = 0 7PN Cardon &GS FNYH 32|
Cardon P! UZAGRT THTEIH T x° —12x + 65 = 0
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(t 2 1
f

by g elementary sow nperations

N ——————

I
(1Y Find the inverse of the matrivx 4 I 3
(1 1 2

efrefire wifd wenrees (olementary row operation )49 TN 4 -

R (inverse) Wiliaf® fify wa,
12

3 2 1} ! inverse THT TR |

ey gl wrserEas) RS t-{
1 1 2

GROUP-C / frgrr 7 frsm o

Answer any fwo questions 1222 =314
(9-(F1R §fF evets Tga wie
P 37 UHEGHT I AH
3. (@) Solve the equation x* +3x* 437 =2 =0 by Ferrari's method. 6
Ferrani *&f&te x* 4 3x° 4 x? - 2 = 0 ¥MF2Bea s 791
Ferrari 3 Ry & @flemor 1% 433 +x2 =20 TS GHTYT R |
®) If @ ay, - - @, are n-distinct roots of the equation x" —1 = 0, then prove that 6
(@+bda))(a+bay) - (a+ba,)=a"+(-1)""b"
TR G, @y, @, x" 1 = 0 HATAB 7 TR T TS T ST 2 T
(@+bay)(a+bay) - - (a+ba,)=a" +(-1)""'b"
aﬁa’l,az’ ...... ’anmxn_1=0ﬁnmwwlmw
(a'+.£n:;r,)(a+baf2)'-----(.f:.-+ba,,)=a"+(—1)""1’J'l ‘
4. (a) Determine the conditions of a and 4 for which the system 6
X+y+z=]
X+2y—z=5p
5x+7y+az = b?
admits of (i) only one solution.
(ii) no solution.
(iii) many solutions.
X+y+z=1
x+2y—z=5
5x+7y+az = b®
Pebaig (i) egmiT g T i
(i) (P T (72
(i) I AT o)
T g G h-<7 A Fef #9)
a 3 b Pt Hefgws Frefeor T ) anft e ag
x+y+z=1
x+2y-z=b
5x+ 7y +az = b
Turn Over
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B () T N g
(1) e & @
(i) WEbvT /e o g |
100

A=l 0 4+2
010
then show that for every integer n (2 3), A" = 42 4 A* ~ 1 Hence evaluate 4.
1 00
W oA=[1 0 1|8 sl sran n (2 3) -0 & AT
010
A A -] B aars 4% a3 WA R
1 00
® A=|1 0 1| wy dww B oW qf wsEnm s (23) B o
010
=4 4 -] T A e R
5. (a) If x:logtan(%+%) where @ is real, prove that 0=—ilogtan[z;—+1';:). 6

T x=logtan(%:-+§],mm 0 G AT, O &AW T4 9=—ilogtan(%+i%).

9] Y, & @ ARt g, FOT R 9=—ilogtan[£+i%)

afe x=logtan(£+ i

472
(b) Ifa,b,c,d>0and a+b+c+d =1, prove that
W a, b, c,d> 0GR a+b+c+d=1 T OF AN T4
Ak a, b,c,d> 03 a+b+c+d=1 TR
a b C d
- + +
l+b+c+d l+a+c+d l+a+b+d l+a+b+c

4
B
7

6. (a) Solve the equation x*—4x®—4x* —4x—5=0 given that two roots a, f are
connected by the relation 2 + f = 3.
X =4y —dx? —4x—5=0 AT WL 9 @A &€ AZ 4P AT o R
B: 2a+ B =3 ¥ 7R RIS
AT TS o, f W 20+ f =3 TR WG FHARA 5! ~4x® —dx’ —4x-5=0
ATS TG R |
(b) Find the eigen values and the corresponding eigen vectors of the following real 6
matrix:
iR ares WiiEta eigen WH G 7R eigen eFaef Fifr 32e
2 2 1
I 3 1
1 2 2

2 2 1
FE[1 3 1|3 eigen THES I A FFUT eigen HRAEH T &1 |
1 2

2
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