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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 2nd Semester Examination, 2022

DSC1/2/3-P2-MATHEMATICS

ALGEBRA
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / [Ro-% / Te-%

Answer any four questions from the following 3x4 =12
Feferiee @-@F 5176 etss Tea wie
T fASUdT UTTedie @ IR BT SR o

L. Find the nature of the roots of the equation x®+x*+x?+2x=0; by using 3
Descartes rule of signs.

‘Descartes’ ©F {Ts e IR x° +x* +x2 +2x =0 AR Joefem
ot el 541

Descartes gl 8 vaRT TR AfF@R0T x° +x* + X% +2x =0 & T (root)
DI YPHiad! Eo] TR |

2. If A be an eigen value of a real orthogonal matrix 4, prove that 1/4 is also an 3
eigen value of 4.

I @G A =19 G (orthogonal matrix) 4-93 SN2 W4 (eigen value) 4 2T,
SR & T @, A GO 1/ 956 Zea W (eigen value) |

Al arafdd I TAe] Rfgad A4 &1 eigen Jed AT 1/ Ul A4 &I eigen
Hegel | YAl TR |

3. Prove that sum of the 99™ powers of the roots of the equation x” =1 is 0. 3
2RI @, x7 =1 FANFAER 76 A 99 ©F qired 7S [+ 2(J |
AMEHIT x7" =1 BT ol BT 99" af (powers) 0 BT W FHT TR |
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4. Find the rank of the matrix 4=| 2 4 8 6 |. 3
3 6 6 3
1 210
A=|2 4 8 6}Wﬁ@ﬁﬁrankﬁ‘f§f?ﬁl
3 6 6 3
1 210
TRy A:[z 4 8 6 |l rank Haret |
3 6 6 3
5. Show that the mapping f :R-{3}—R-{1} defined by f (x):);—_g is bijective. 3
AN @, £ :R-{3}—R-{1} S bijective, QI f(x):fc—‘gu

f(x):);—:g gRT GRART =S f:R-{3}—R-{1} bijective & ¥ AT

R

6. Examine if the relation p on Z is an equivalence relation, 3
where p = {(a, b)e Z xZ : 3a+4b is divisible by 7}.
p={(a,b)€Z x L :3a+4b, 7 71 ReIey}), Sde WA 6 Z-97 &7 et
79I (equivalence relation) 2@ 5=l THE 41

Z AT TR p={(a,b)eZ X7 :3a+4b T3 7 AN S0 ? FHMAT =
(equivalence relation) & TT &9 S R |

GROUP-B / Rei-4 / w1

Answer any four questions from the following 6x4 =24
Faferiee - 5176 etss Tea wie
T fASUdT UTTedie § IR BT ISR o

7. Prove that an equivalence relation p on a set S determines a partition of S. 6
Conversely, each partition of S yields an equivalence relation on S.
251 9 (@, @ (6 §-93 T717 Scifore smiefet 7=1F p (equivalence relation) Gio
‘s> fox Rete (partition) fadize F@1 Refeeir, @3t @6 S-97 26 [Reew
(partition) (6 S-@3 &7 SIS 7TMLF 79F (equivalence relation) &AW T

Set S AT YUBT IHEAT A=<l S dI fAure fAgRo 18 31y Seer, § =1
YR ATl S AT FEHT G U T8 91 JH0T TR |

8. (a) State the De Moivre’s theorem. 2
De Moivre’s G225 i%iw 4|
De Moivre’s SUUTE Sooid X |
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10.

11.

12.

2060

(b) If x+%:2cos§, then show that x’ +i7:—2.

X
1 T 7 1
?lﬁ?x+;:2cos7 W, OE @M@, x' +—=-2 |
X
1 T 7 1
gfg x+;:2cos7 Y TN TR x) +— =2 |
X

Find the eigen values and the corresponding eigen vectors of the following
matrix.

e mftaoa sz Mm@ (cigen values) @k @3 TRefer fFs wizem
(34 (eigen values)-@f e T4
fagu®d! RfgaT I eigen Hed AN ITHYU eigen WaeR WIS TR |

2 00

0 1 1

0 0 3

Solve the equation by Ferrari’s method by x* —2x* +8x—3=0.
x* —2x% +8x—3 =0 TN Ferrari-93 2&wfoCo T« F1
Ferrari’s &7 fafd R |ffaxor x* —2x? +8x—3=0 & A1 &1 |

If a, b, ¢ be all positive real numbers and abc=k>, then prove that
(+a)(1+b)(1+c) =2(1+k)>.

AWM q, b, ¢ FFER ST AWI WAl @R agbc=k>, O & I @,
(1+a)(1+b)1+c) 2(1+k)* 1

afS a, b, ¢ W9 TGRS IRAfAd AT WU 3 abe=k> THIOT TR
(+a)(1+b)(1+c) =21+ k)

x—iy
X +iy

Show that the equation tan(i log j = 2 represents the rectangular hyperbola

x* =yt =xy.

@S @, tan(i log=—2 j =2 MW x? -y’ =xy SNOCHIITR HECH
X+iy

(rectangular hyperbola) S=gi#{l 1

affeRor tan(ilogx_lyjzz o JMIATHR BISWRAAT x% — y* = xy Ui

X +iy
TG 9 YT TR |
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GROUP-C / feial-af / 8-

Answer any fwo questions from the following 12x2
faferiie - 7f6 et e wie
el fAgU®! UTTewdlc G gedl SR oI

13.(a) Determine k and solve the equation if the roots are in A.P.
x* =8 +h® +8x—15=0
k- S el e @=e feferiie siieafbe gt w9 3 ATweba Teref e
25T (A.P.) AU x* —8x” +kx? +8x—15=0 1

AMBIT 1! —8x  +k? +8x—15=0 < k & A9 @ gy Ay wores
A.P. 5T 90 g FHRTE U TR |

(b) Use De Moivre’s theorem to prove that
De Moivre’s To#[W) &cie 03 &Nis 343
De Moivre’s &7 SUUTE YATT TR YHTOT TR

5tan®—10tan> O+ tan’ @
1-10tan’ @+5tan* @

tan56 =

14.(a) Let f: A —> B and g: B — C be both bijective mappings. Then prove that the
mapping go f: A — C is invertible and (go f) ' = fog™.
@S, f:4— B &R g: B — C TSR bijective ACHFSF | Ol &N 9 (7,
gof:A—C @3 ReA® 7S (invertible mapping) T @R
(gof) ' =fTog™
UG f:4— B 3 g: B — C Td bijective RS WY YA R, 6 =fUe
go f:A— C invertible 81 9 31 (gof)'=flog™ |

(®) (i) If a=b(mod m) then ¢" =b" (mod m) for all integer n. Is the converse of
this statement true? Justify your answer.

n-93 FFE FPRAYE & T g = b(mod m) T, OFH 4" =b" (mod m) TR
fRoiire R3O i 319y 9 o Teram Tzt ABIE T4

AfE a=b(mod m) WY YATT TR " =b" (mod m) Hd YUl n I AW |
HIAPT ITRIBT Socl B AT 8T 2 MU IIRDT IR TR |

(i) Prove that if ax =ay(mod m) and a is prime to m then x = y(mod m).

M ax=ay(mod m) 9K a 8 m TR GNfETT WY 2, @ & F @,
x=y(mod m) |

JE ax=ay(mod m) 3T a I m prove WY YA TR x = y(mod m) |

2060 4

=24

3+3



UG/CBCS/B.Sc./Programme/2nd Sem./Mathematics/ MATHDSC2/2022

15.(a) Determine the condition for which the system of equation has
(1) unique solution, (ii) no solution, (iii) many solutions.

ferafere iwael e
(F) @I NG TA BICE () @ TN (72 (5) QFIET TN W0 CFeq @
TEd F4
frrfoRad AffavEwa! JoTTel!
(i) G (unique) FATETM, (i) TR B4, (iii) g FEARME, B 99 Fe®
feriRor R |

X+y+z=b

2x+y+3z=b+1
5x+2y+az=>b*

(b) Solve the equation by Cardan’s method: x* —12x+65=0
x° —12x + 65 = 0 FNFAAOCE Cardan-93 AwSCe FNLF T2 |
Cardan &1 fafer gRr @R Marer: x¥ —12x+65=0

16.(a) Ifx, y, z are positive real numbers and x+ y+z =1. Prove that

8xyz < (1-x)(1-y)(1-z) < 8/27

M x, y, z TOA0 4P AT FRAT @R x + y +z = | T, O &Nl 74 @,
8xyz < (1-x)(1— y)(1-2) < 8/27 |

afe x, y, z AOREG dRAfAd A@ES 8 A x+y+z=1 B 9,
8xyz < (I1-x)(1-y)(1—z) < 8/27 B 9=l YHIT TR |

11
(b) Using Cayley-Hamilton theorem find 4™ if A4 :(0 J.

11
Cayley-Hamilton $2#wf I7@a 3@ 4> -«a3 1= ey s @i, 4= (o J |

11
afg 4 :(0 J & 9, Cayley-Hamilton SUdTel T TR A0 &I |
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