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UNIVERSITY OF NORTH BENGAL
B.Sc. Minot/Dsc 1st Semester Examination, 2024
MATHMIN101/MATHDSC101-MATHEMATICS
CLASSICAL ALGEBRA AND MATRIX THEORY
Time Allotted: 2 Hours 30 Minutes Full Marks: 60
The figures in the margin indicate full marks.

GROUP-A / frvrra / fiet-%
1. Answer any four questions: Ix4=12
@-G SIFTD efvsm Tes wies
T IR THEHH IR
(2) Find the remainder when 2x* — 6x3 + 7x* — 5x + 1 is divided by 2x —=3). 3
2t — 6x3 + Tx? = 5x + 1 -G (2x — 3) TACa ©tt T @ ©INpR R ©f T 1)
2t —6x3 + Tx* = 5x +1 &S (2x — 3) o W &7 AT I &M
(b) Find the rank of the matrix 3
1 2 3
2 3 4
3 45

[ R S
£ LN

3
4 | ifHBa rank T 21
5

1 2 3
amegE |2 3 4| Plrank TR TS |
3 4°5
(c) Show that the equations.x + y + z = 9 and 3x —2y + 4z = 3 are consistent. 3
RS A x+p+z=9 @R x-2y+4z=3 Wm@ﬁﬂlﬁ(consistent).
FHEREE x + y +z = 9 M 3x — 2y + 4z = 3 TSR & 7 S |
(d) Solve the equation x* +x%—2x+6 = 0, it is given that (1 + ) is a root. 3
x4 %% =2x + 6 = 0 ANTAIBEE TN F9, @RI &AWE SR (1.+ 1) LT GF0 AL
TR x4 + x2 = 2x + 6 = 0 DY TP T qA (1 + 7) Y THATS FAEH R |

1 2 1 :
(e) Verify Cayley-Hamilton theorem for the matrix (1 -1 1 ] 3
2 3 -
1 2 1
1 -1 1 | \fEsia ¥ Cayley-Hamilton So#liwr s 512 721
2 3 -1
1 2 1
IegE |1l -1 1 & A1 Cayley-Hamilton SF FHIfOE TR |
2 3 =
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(f) If a, b, x are real and mod (a+ib) =1 prove that (a + ib)* is purely real.
M a, b, x T ABI IR mod (a+ib) =1 TR &MY F9 (a + ib)* 36 7=oyf

%7 (purely real).

T2 g, b, x AEARAD JF mod (a+ib) =1 WY (a + ib)* fAYE TAAD (purely real)

B 9 THIT R |

2, Answer any four questions:
Q- 516 efoam T are:
T FIY FHEHH IR <9

(a) If logsin(@+ig) =a +if then prove that 2cos20=¢* +¢™* —4e** and

cos(@ — ) = e% cos(@ + f).

I logsin(@ +ig) = o +if W oI 4 I7 2¢0s20 = + e — 4% R

cos(@—p) = e cos(0 + ).

IS logsin(@+ig) = a +if H¢ WHIT R 2¢0820 = e* + &7 —4** . I

cos(@— p) = e cos(0 + 5.

(b) Ifx, y, z are positive real numbers and x + y + z =1, prove that
R x, p, z, AL, LA VI IR IR x + y + 2z = 1 T O AN 4
IR x, y, z TN RS JEAE® 3 x + y + 2z = | TP R

8xyz < (1= x)(1— y) (1 - 2) < 587
(c¢) Find the range of values of & for which the equation %" ~26x% +48x—k=0 has

four unequal roots.

GROUP-B / fvrr-& / faet-4

6x4 = 24

k-7 NI e P o0 T T 1t <2652 + 48% — k = 0 FHRaAiBa vl e S

TR x* ~26x% +48x—k =0 B TRGTT A qATE® WY k B AEwD! AT

AT o1 |

(d) Obtain the fully reduced normal form of the matrix

0

LY PO = O

3
6
9

1

W N=D
V- AR
QU R

UEg

(¢) Solve by Cardon’s method x* —12x + 65 = 0.
x> —12x + 65 = 0 FNFAHF Cardon HHGTS I 391
Cardon @ TERERTEIEN R x° —12x + 65 = 0

1079_1080

1

1
4
4

2
0
2
2

1

3

8
10

2
g g fEwa o) 29 Wi w4 (fully reduced normal form) a1
i

g @Y qUT WOHT TS0 G WY (fully reduced notmal form) 3T
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1 21
(f) Find the inverse of the matrix A4=|3 2 3| by using elementary row operations. 6
1 1 2

1 21
&% AR A (elementary row operation)-3 FRIW A=(3 2 3| Wb
11 2
1A% (inverse) Wit Ffa w31

1
Teifiies TSk TeaterTh! Tarel 4 =| 3
1

- NN

1
3 | @Y inverse UT &I |
2 )

GROUP-C / frvrr-T/ [eis-of

Answer any fwo questions 12x2 =24
I-CFI 7o eree Ted e
T 5% THEHDT TN I
3. (a) Solve the equation x* + 3x% + x> —2 =0 by Ferrari’s method. 6

Ferrari 2@O00 x* +3x° +x% =2 = 0 AN TNq I
Ferrari @7 [y o G0 x* +3x% +x2 =2 =0 1S GIEMR |

(b) If oy, 0y, , @, are n-distinct roots of the equation x™~1'= 0, then prove that 6
(a+bay)(a+bay) -+ (a+ba,) =a"+(=1)"'"
R oy, oy, o ,a; X" =1 = 0 AN nIRYS T0F e T ORI & 9
(a+bay)(a+bay) - (@+ba,)=a" +(-1)""'b"
AR oy, g,y -+, t,, IR X" — 1= 0T -3 HeT6® Y, FHAIVI TR
(a+bay)(a+bay) - (a+ba,)=a"+(-1)""b"
4. (a) Determine the conditions of g and b for which the system ~ 6
x+ytz=1
X+2y—z=>b

5% +7y+az = b*
admits of (i), only one solution.

(ii) no solution.

(iif) many solutions.
x+y+z=1
x+2y—z=b
5x+Ty+az = b

EEAHT (1) | W @I AN SR
(i) (I AN 1
(iii) @RS AN SR
O g G b7 TS T T
a I b B le® MR TR Srep! T Feier G g
x+y+z=1
x+2y-z=b
5%+ 7y +az = b
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() THIH THEH §O

(i) |HTE A g
(iii) UHwT 9T FHET §°0 |
1 00
(b) If A=|1 0 1 442
010
then show that for every integer n (23), A" = A" + 4> — I . Hence evaluate 4°°.
1 00 .
W A=|1 0 1| TR MIH ARG 1 (= 3) -7 & A F7
010
A" = A" ¢ 42— . To R A% -q@ e Ty 1)
1 0 0
A A=(1 0 1| W =@ 5 @ gf wwr on (23) @ an
01 0

A" = A" 4 =1 T8 | 40 TeUrgHT R
5. (@ If x=1log tan(%+§) where @ is real, prove that & =—ilog tan[—Z——l—i -JzﬁJ 6

T x=1ogtan(%+§],cﬂ=nm 9 G A1, SIagH il 9 ez_,-logtan(%ﬂ%)

o x =logtan(%+%} Y, STEf 9 R g, T TR 0=—ilogtan(%+i%)

(b) Ifa, b, c,d> 0 and a+b+c+d =1, prove that 6
- MW, b,c,d>09R a+b+ced =1 T OE AN FH
Erf%{a,b,c,d>031ﬁa+.b-ll-c+d=1WW‘T\’
a b c d
+ + +
l+b+c+d l+a¥c+d l+a+b+d l+a+b+c

ool
7

6. (@) Solve the equation xt—dxd —4x* —4x—-5=0 given that two roots a, B are 6
connected by the relation 2c + 8 = 3.
Xt — 4 ax? e 4x—5=0 TN TN T @A &4wE g 4 Fx o 9R
B 20 + = 3 R 7RI RIS | -
R IES «, f Y 20+ f =3 ERT Tt FHER 1 —4x° —4x% —4x-5=0
TS, SHTE T TR |

(b). Find the eigen values and the corresponding eigen vectors of the following real 6

matrix:

iR AR It eigen T @8 TR cigen (o370l iy 342
2 2 1
1 3 1
1 2 2

]a%reigenqﬁﬁwﬁmwﬁaﬂeigenwﬁmwml

N WN
N =

2
W[l
1

X
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