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UNIVERSITY OF NORTH BENGAL
= B.Sc. Minor/Dsc 1st Semester Examination, 2025

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 / wg- / Retl-=
1. Answer any four questions: 3x4=12
- BT 2 T wies
T IR THEGD] ITN <9
(a) Solve the equation 2x> —12x% +42x—-16=0 given that the roots are in G.P. 3
FANFAAOF A T8
2x% —12x% +42x-16=0
@A 2we Aol ees 2pifers s
TR 2x° —12x% +42x—16 = 0 TATE T TR TP €S G.P. A& |

(b) Find the prmmpal value of (1+i)’. 3
(1+7) -99 Y TN &G F91
(1+i) PrgEgaE Ao R
(c) Prove that 1/ is an eigen value of A7V if A is an eigen value of a non-singular 3
matrix 4 .
I 4 @@ Eigen value 28 &3 non-singular TS 4 &9, O &9 ¥4 @,
/2 u‘ﬁsﬁexgenvaluem ATen
Ik 4 mnon-smgularfﬁaﬂ A @7 eigen IF 9T /2 iﬂ?&'\‘f 41 ?ST eigen A
&0 9F AT R |

5 | .
(d) Using the Cayley—Hamilton theorem find the inverse of (3 5) s 3

Cayley-Hamilton $#1%i1%) J3%4 F01 (; ;) Witsta RN (inverse) TH @@ 71

m%ﬁmmmw G ;} T inverse ORI TR |

(¢) Find the roots of the equation x° +1=0. ; ) 3
¥° +1=0 TNFICR Aeaf @@ 9
FRER x°+ 1= 0 PT TS MUG R |
(f) If a, b, c are positive real numbers show that 3
a*+b® b*+c?t P +a?
+ +
a+b b+c c+a

>a+b+c
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% a, b, ¢ EAE AV Y| W, WAS @,
a+b> b +c* P +d?
+ +
a+b b +c c+a
T a, b, ¢ TS AR AT HY FHI R |

a? +b? _'_b2+c2 2 +a?
a+b b+c c+a

2a+b+c

>a+b+c

GROUP-B/ wg-& / Ret-4
Answer any four questions 6x4 =24
B-CFI b1ATG @ves Bea wie
T TR THEHDT SR 1P
2. Using Ferrari’s method solve the equation x* +12x—-5=0." 6

x* +12x—5=0 TN @R (Ferrari’s) &S I72 I T F31
R IR SR R x* +12x—5=0 TS FHEH K|

3. If x isreal and x> 0 then show that ilogx—:=ﬂ—2ta.n"'x. 6
x+i
T x G AT MY GR x>0, A A

=1 i1
ilog=——=mx—2tan' x
x+1

I x ST ARAAB T x> 0 YA R : ilog—{%=7r—2tan_lx.
P X+1

4 Prove that /i +v/—=i=+2. 6
AN 9 i +—i =421
TR i +4—i =2

5. If x, y,z>0 and x+ y+z=1, show that 8xyz$(l—x)(1—y)(l—z)$;87-. 6

MW x, y,2>0 IR x+y+z=1,CW‘¢I‘GC§, 8xyz$(l-—x)(l—y)(1—z)5587l
afk x, y,z>0 X x+y+z=1 AYTHAOI R 8xyz$(l—x)(l-—y)(l-z)5—2§7—. ;
101 "

6. Find the row reduced Echelon formof |2 1 3. _ 6
1 1.2

R 2P AR-arFe-2¥ (Row Reduced Echelon) 4 31

T row reduced Echilon ©9 AU TR |

N W o= N W e
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. 1 2
7. Using only the row operations find the inverse of |2 4 4 |.

3 37
112 .
sy AR-SeF-S#i@ s (Row Operation) IR IW@ |2 4 4| Wik
3.3 7

RS (Inverse) UIEH @& 341
11 2

Row operation T YN R | 2 4 4 | & inverse R R |
337

GROUP-C / g1/ fept-at
Answer any fwo questions
B-CFIR 7o 2teia Bea wie

T 33 UHEHIT SR D

8 (a) If a, B and y are the roots of the equation x°+ px*>+gx+r=0, find the
equation whose roots are a8 + By, By +yox and ya+aff .
IR 2+ px? + g +r =0 TAFAIHT S D @, f R y, O AN &
I NG af + By, Br+ya R ya+af )
IR @, B,y IEERT x*+ px’+qx+r=0 B AE® T af+ Py, Pr+yax X
yo+off GeTEs YT e g R | ‘
(b) For three positive numbers show that their AM>GM2>HM.
oafb 4o YK & (NS T,
AR 1S (A.M) > @TeT 16 (G.M)> R A 18 (H.M)
fRrraer gercTe SeEarERdT At AM > G.M > HM §6 9 JF0 R |
9. (a) Define eigen value and eigen vector of a matrix. Find the eigen values and the
2 1. F 1
corresponding eigen vectors of | -1 —1 —11.
0 0 1
9 1 1- 1-
< B eigen value @ eigen (I @ wel | -1 —1 —1 | ifEsia
0 0 1 :

eigen values 9% W& (corresponding) eigen vector ¥ (38 391
: I~ 1 1
TJeT AfCa¥IaT eigen value ¥ eigen vector FrORIISS I aeET [ -1 —1 —1| &
0 0 1
eigen 7 ¥ eigen vector FORT TR |
30 2
(b) Express the matrix |2 0 —2 | as product of elementary matrices.
01 1
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30 2

2 0 -2 | Wit aif TifEs (Elementary matnces) <o v R e 391

01 1
30 .2

Iag |2 0 -2 | elementary AfCEST OB HBIAIT TR |
01 1

10.(a) Determine the condition for which the following system of equations
x+2y+z=1
2x+y+3z=b
~ x+ay+3z=b+1
has (i) only one solution (ii) infinitely many solutions and (iii) no solution.
x+2y+z=1 ' .
2x+y+3z=b
x+ay+3z=b+1
Peoaia (i) Bywa @3 T SR (i) TN FRYSF AN SCR (iii) P T
R @ g @R b & AR T
GfyaRoT Jorett
x+2y+z=1
2x+y+3z=>b
x+ay+3z=b+1
m(l)ma'wwaﬁ(n) RfPreT &R T (i) Wsémg#mﬁﬁuﬂvl
0 21
(b) Using congruence operation find the rank and signature of the matrix [ 2 4 2.
1 21
021
SANS AGEA (Congruence operation) IIZ[ IW (2 4 2| WiGIHs wrs
1 2 1
(rank) &% PGB (signature) (& F41
‘ 021
Congruence operation SM R AREH | 2 4 2 | BT rank ¥ signature Ui R |
L 21

11.(a) If a, b, ¢ are all real numbers greater than 1, prove that
(a+D)(b+D(c+1)(d+1)<8(abcd +1)
‘ﬂﬁ a, b, ¢ FRIZ GF G (A IG IAVI MY L, a0 4 @,
(a+1)(B+1)(c+1)(d +1) <8(abed +1)
IR a, b, c T 1 T TSI IRAGID GE&IT Y FHIN TR
(a+1)(B+D(c+1)(d+1)<8(abcd +1)
(b) Expand sin* #cos” @ in a series of cosines of multiples of 6.
sin*@cos O @ cosine &7 BRE (series) 0-47 @@ (multiple) AR &S
(Expand) 391
sin® @cos? @ T, cosine of O multiples BT SEATHT T |

i
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