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A-332
B.A./B.Sc. (Part-1II) Examination, 2022
MATHEMATICS
Paper - 1
(Advanced Algebra)

Time : 3 Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

M —

1 mark.

(Tus-3) (3® : 1 x 10 = 10)
Tt T/ WAl % SR SN (SW-EE 50 ) | ToE W 1 3 Hl T
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(TUs-) (3% : 4 x 5 = 20)
T Ofer el % SR SIfSU| TS 9§ foheq @1 e wifeg (Sw-dmE
200 ¥15) | FIF YT 4 HF H T

Section—C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(@us—a) 37k : 12 x 3 = 36)

g H H fe=l O a9 & SW ST (SW-HH 500 I5) | Yo% WY 12 3F
Ealkd
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Section-A
(TUs-3)
1. Define the following :
frefafea =t oy fafe -
(1) Zero divisor
MRRISED
(i1))  Characteristic of an integral domain
Uit Wid w1 Sfeer

(ii1)) Prime ideal

WS T[OTSITeeAT
(iv)  Euclidean ring

Irrafeas
(v)  Linear span

T feregfa

(vi) Basis of a vector space
Hfgy THfte o1 MUR

(vii) Rank of a linear transformation

e

IEeh ®q I @It

(viii)) Nullity of a linear transformation
o TR HT g

(ix) Similar matrices
T A

(x)  Minimal polynomial

Ffeqse =gug
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Section-B
(Tue-9)
2. Show that every field is an integral domain.
feamu fF &% &5 Ui wid 8§l
Or
(g
Construct the quotient field of the integral domain of residue class (modulo 3).
SO He (Wregeh 3) F R WK F GEE &% T R
3. Show that a field has no proper ideal.
fearze fF &9 & *iE Sfoa ToTeet @ e |
Or
(3=

If fx) = 3 + 5x— 7% and g(x) = 5 + 2x — 7x° are any two polynomials over the

ring (zg, +g, .g), then find fx) g(x).

A R (g, +g, .0) WAX) =3 + 5x— T2 &R gx) = 5 + 2x - 7x° FE & X ¥,
@ fx) g(x) 1 A@ HIST

4. If V is a vector space over field F, then show that :
(1) a (=) =(Fa).v,aecFveV
i) (a)ov=-(av) ,aeFveV
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Ifc V & F ) vy gafie @, @ ey .

(1) oa(-v)=(Ca)v,aec F,veV

i) (a)ov=-(av),aecFreV
Or
(3=
Show that the set W is a subspace of vector space V,(R), where W is as below :
W={lxy»2:x-3y+42=0,x 1y 2z € R}
feamey for wg=m W afew wafie V,(R) #1 swemie &; wef W e gam & -
W={lxy»2:x-3y+42=0,x 1y 2z € R}
5. Is mapping ¢ : V,(R) - V,(R), defined as below, a linear transformation ?
Ha, b) = (a + b a—b b)
FN A £ V) (R) - V,(R) ek ®qiRe & 7 @i ¢ fr bR aftenfi &
Ha, b) = (a + b a—b b)
Or
(3=
If W is a subspace of vector space V(F), then show that annihilator of W, A(W),
is a subspace of V*.

Ife W afcer wmfie V(F) &t Iqemfe & @ feemsy W 1 =i, A(W), V* =i
ITEHe el ¥
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6. Find the eigen values and corresponding eigen vector of the matrix A :

A= cgse sin O
sin® -—cos6

fer@ A & STETH O 91 39 TG SAEIH G A hifeg

cosO sin0
sin@ -cos0

Or
(3rram)

Find the minimal polynomial of the matrix B :

31 -1
B=|2 2 -1

2 2 0

fferg B 1 sifeTse 9gue I Fifog

31 -1
B=|2 2 -1

2 2 0

Section—C

(Tus-M)

7. If ¢ : R > S be a ring homomorphism with kernel K, then show that ¢ will be

a monomorphism iff K = {0}.
g ¢ : R > S W 1 gomemiftar & fSwept stfie K &1, @ femmsy ¢ wehes FHmehiiar g
Ffg R weaa Al K = {0}
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8. Show that an ideal I of a commutative ring R with unity is maximal iff quotient

ring R/I is a field.

ey fr acavet wafafa for R &1 #E ot [t Sfeess Tusteaet aeft afg
3R Faa afg faam o1 R/1 @& & @

9. () Express the vector W e V,(R) as a linear combination of vectors
Vi, ¥y V3
W =(925),v=21,4,v,=(01,-1,3), v, =3, 2, 06)
|iew FAlE V,(R) & A W o1 TS v, vy, v, F THEC T % &9 § =K
HIS S
W =(925),v=21,4,v,=(01,-1,3), v, =3, 2, 6)
(i)  Is the set S, as given below, a basis, of V,(R) ? Where :
S=4{1,2,1,(21,0),(d,-1, 2)}
1 f wgee S, Vy(R) 1 R § 2 e
S=4{1,2,1),(@21,0),(d,-1,2)}

10. Find the range, rank, null space and nullity of Ilinear transformation

r: V,(R) - V5(R) defined as :
Ha, b)) =(a@a—-b b—a, —a),a, b e R
sk AT £: V,(R) > V4(R), SR :

Ha, b)) =(a—-b b—a, —a),a bR

1 IR, Fife, I T qo1 AT JG RIS |
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11. (@) Show that similar matrices have the same eigen values.
feamu v woey Ofc8S & oM™ 99 99F 8 B
(ii))  Show that the minimal polynomial of a matrix is unique.

feamy o Aferm &1 sifease Tgue sifgda & )
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