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Multiple Choice Questions of Ring Theory

US06CMTH22

Unit-1
Que. Fill in the following blanks.

(1) e is a non-commutative ring .

(a) Z (b) Q (c) MyR) (d) none of these

() T is a field .
(a) Z (b) Q (¢) MyR) (d) none of these

(3) oo is a Skew field but not a field .
(a) Ring of real quaternion (b) Q (c¢) M(R) (d) Z

(4) i, is a ring with zero divisor but not an integral domain .
(a) Z (b)) Q (c) MyR) (d) none of these

(5 PR is a ring with zero divisor but not an integral domain .

(a) Z (b) Q (c) Ring of real quaternion (d) none of these

(6] P is a non-commutative ring with unit element .

(a) Z (b) Q (¢ M5(R) (d) none of these

(7) e, is a non-commutative ring with unit element .

(a) Z (b) Q (c) Ring of real quaternion (d) none of these

(8) toriiiiiie is regular element of Zg.
(a) 3 (b) 4 (¢) 6 (d) none of these

() TR is regular element of {a + b\/=5/a,b € Z}.
(@) 0 (b) A{&i} () {1} (@) {1+v-5}

(10) Z, is a field if pis .ccocveeieninns
(a) 4 (b) 6 (c) notprime (d)  prime

(11) Z, is not a field if p is .....cceeenn
(a) 2 (b) 3 (c¢) notprime (d) prime

(12) Characteristic of every field is either zero or ................
(a) prime (b) 4 (c) notprime (d) integer

(13) e is sabring of Q .
@) 0 (b) Z (¢) {£1} (4 N

(14) Let f be a ring homomorphism ,then prove that f is one-one iff Ker f =

@) @ () 1 (¢ {1} (d) {0}

(15) toieieieiee, is regular element of Zy .
(a) 10 (b) 4 (¢) 6 (d) none of these

(16) weevveeiieiieee, is regular element of Zsy .
(a) 16 (b) 13 (¢) 14 (d) 15
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(17) o, is regular element of Zy .
@) 4 () 5 () 6 (d 7

(18) i is not regular element of Zy .

(a) 18 (b) 19 (¢) 17 (d) 9

(19) In Ring of real quaternion , (1 —2i — 35 — 2k)™ ' = ..o
@ L2322k o123k
: 18 18 ‘ 18

(20) In Ring of real quaternion , (1 —2i —3j — 2k)i = .cccovviviieennennn.
(a) i+2-3k—2j (b) i+2-3k+2 (c) i—2-3k—2j (d) i+2+3k—2

1—2i—3j—2k
6

(d)

(21) In Ring of real quaternion , (i — 7)(i 4 J) = wceoevviverianenn.
a) -2 (b) 1 (¢) 0 (d -1

(22) Inting R={a+by/=5 / a,beQ } , (=1 +2¢/=5) " =i,

(&) 1—§I/T5 ) —1—52¢—_5 © —1—2i¢—_5 (@ —1 +2i\/—_5

(23) Let R be the set of all subsets of a set X . Define 4+ and - in R by
A+B=(A-B)U(B—A), A-B=ANDB , unit element of R is ...........
@ ¢ (b) 1 () R (d X

(24) Let R be the set of all subsets of a set X . Define 4+ and - in R by
A+B=(A-B)U(B—A), A-B= AN B, additive identity of R is ............
@ ¢ (b)) 1 () R (d X

(25) Let R be the set of all subsets of a set X . Define 4+ and - in R by
A+B=(A-B)U(B—-A), A-B=ANDB ,then Ch R ...

@ 1 () 2 () 0 () ¢

(26) Cancellation laws are always satisfied in ......................
(a) integral domain (b) ring (c) ring with unit element (d) commutative ring

(27) oo are regular elements of ring of Gaussian integer .
(a) 0,1 (b) i (¢) £2 (d) 14

(28) e are regular elements of ring of Gaussian integer .
(a) 0,5 (b) %2 (c) +£1 (d) 143

(29) Every integral domain can be imbedded in a ...................
(a) Z (b) N (c) field (d) ring

(30) Quotient field of Z is ......cccccenee..
(@) Z (b) Q () N (d Z

(31) Quotient field of ring of Gaussian integer is ....................
(@) Z (b) Q (¢) Z+:iZ (d) Q+iQ
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(32) Quotient field of 27 is ...................
@) Z (b) Q (¢ 2Q (d) 2z
(33) Inring Z ..o is not invertible element .
(a) 1 () =1 (¢) 2 (d) none of these
(34) In ring Q ..o is not invertible element .
@ 1 () -1 () 2 (d 0
(35) Inring Z, , @+ coooveeveieennn, =0,V aeZ,.
(a) —n (b) n—a (¢) mn (d) none of these
(36) Z, is a field if pis .c.cceeeiins
(a) 4 (b) 6 (c) 10 (d) 13
(37) Z, is not a field if p is ...
(a) 2 (b) 3 (¢) 8 (d) 13
(38) Z, is an integral domain if p is ..................
(a) 4 (b) 6 (c) 10 (d) 17
(39) Z, is not an integral domain if p is ..................
(a) 2 (b) 3 (¢) 4 (d) 13
UNIT-2
(1) e, ... is an ideal in Zg . - -
(@ {03y () {02} (¢) {0,4} (d) {0,5}
(02) <o is an ideal in Zg . o )
(@) {42} (b) {0.2,,4} (o) {034} (4 {0,5}
(3) e is a simple ring .
(a) Z (b) Q (¢) N (d) none of these
(4) oo is maximal ideal of field .
(a) 0 (b) {1} (c) {0} (d) none of these
(5) If R is ring then R/{0} = .............
@ 0 (b) {1} (¢ {0} (d) R
(6) Tf I = {0,2,4} then Zg/T = oo _ _
(@) {L1+1}y () {I} (¢ {1} () {L2+I}
(7) Z/nZ = .o
@) 2 (b)  Zy (o) Z/Z, (4 1/n
(8) Z/5Z = wvcooerrrn,
@ Z (b) 2 () Zi (4 1/5
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(9) If Tis ideal in ring R and a + I = [ then ..................
(a) a=0 (b) a=1 (¢) ael (d) none of these

(10) If Iis ideal in ring R and a +1 =b+ I then ..................
(a) a+bel (b) a—-bel (¢) a=b (d) none of these

(11) If I is ideal in ring R then unit element of R/I is ..................
(@) 0 (b) 1 (¢) R (d) 1+1

(12) o, is an ideal in ring R .
(a) 0 (b) {1} (¢) {0} (d) none of these

(13) 1+2iand ..coceeennennn. are associates in the ring of Gaussian integer .
(@) 2+i (b) -2+ (¢) i (d) 241

(14) 1+ 2i and ..coovveennennn. are associates in the ring of Gaussian integer .
(a) 2+i (b) —2—i (¢) i (d) 2—1

(15) If n € Z , n > 1 is irreducible then n is ................
(a) 4 (b) 0 (c) prime (d) not prime

(16) In R={a+bv—5/a,b € Z} , 1 +2/=51S cco.... inR.
(a) unit (b) irreducible  (¢) prime (d) non of these

(17) In R={a+bv/—=5/a,b€Z} , 14+ 2¢/—=5is ..c....... inR.
(a) unit (b) notirreducible (c¢) prime (d)  not prime

(18) In R={a+bv—5/a,be€ Z} , 1 +2/=51s ..cc...... inR .
(a) not unit (b) not irreducible (¢) prime (d) unit

(19) In R={a+bv—5/a,b € Z} , ged of 1 +2¢/—5 and 3 is ........... .
(a) unit (b) notexist (c) prime (d) not unit

(20) In R={a+bv/—5/a,be Z} , ged of 24 2¢/—5 and 6 is ........... .
(a) unit (b) notexist (c¢) prime (d) not unit

(21) Cancellation laws are always satisfied in ......................
(a) integral domain (b) ring (c) ring with unit element (d) commutative ring

(22) In Z+iZ , gcd of 2 and — 145018 .oeoveeenennn.
() 247 (b) 2—4¢ (¢) ¢ (d) 1—1

(23) InZ+iZ ,ged of 1 +dand — 1450 1S cooooeirrnnns
(a) 1 (b) —145 (c) 144 (d) 1—1

(24) If R is commutative ring with 1 and Ra C Rb then .................
(a) a=b (b) acb (¢) a/b (d) b/a

(25) If R is commutative ring with 1 and b/a then .................
(a) a=b (b) RaCRb (¢) RbCRa (d) Ra=Rb
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(26) Let R be an integral domain and a € R is an irreducible element then a is ............ccccooeeenn.
(a) unit (b) notexist (c) prime (d) not unit

(27) In R={a+bvV/—5/a,b €L} ,eeeevvveiiee. is irreducible in R .
(a) 3+v=5 (b) 1 (¢) 8+46V=5 (d) 6+2/=5
(28) In R={a+bvV/—5/a,b €L} ,eeevvveiiie. is irreducible in R .
() -1 (b) 4+3V=5 () 8+6V=5 (d) 6+2V=F5
(29) cooiiiie is not a field .

(a) Z/2Z (b) Z/AZ (¢) Z/11Z (d) Z/5Z

(10) I is a field .
(a) Z/6Z (b) Z/AZ (c) ZJ/12Z (d) Z/5Z

(31) Characteristic of Zg X Zy X Zg iS .eeevvrenene.e.
(a) 2 (b) 4 (¢) 6 (d) 12

(32) The number of prime ideals of Zygs 1S ..cccvvevvrennnee.
(a) 2 (b) 10 (¢c) 5 (d) 10°

UNIT-3

(1) Every ...cccceeee. is Principal ideal domain .
(a) integral domain (b) ring (c) Euclidean domain (d) commutative ring

(2) Every ....cccoce... has unit element.
(a) integral domain (b) ring (c) Euclidean domain (d) commutative ring

(3) Let R be Euclidean domain , a,b € R , a is proper divisor of b then d(b)................... d(a).
(@) = () < () > (d <

(4) Let R be Euclidean domain , a,b € R , a is proper divisor of b then d(a)................... d(b).
@ = () < ( > (d) <

(5) Let R be Euclidean domain , @ € R is unit , then d(a) = ....................

@) 0 (b) d1) (o) d2) (4 1

(6) In ring of Gaussian integer , 2 —i = .......... (1+ 24)
(a) i (b)) 2 (¢) 1+¢ (d) —i

(7) In ring of Gaussian integer , 14 2i = ........... (2 —1)
(a i (b)) 2 (¢ 1+i¢ (d —i
(8) e is Euclidean domain .
@) {01} (b) {0} (¢) N (d) Z
(9) e is Euclidean domain .

a) {01} (b) {0} () N+iN (d) Z+iZ
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(10) woveeeeieie, is Factorization domain .
(@) {01} (b)) {0} (¢) N (d) Z
(11) oo is Factorization domain .

@) {0,1} () {0} (¢) N+iN (d) Z+iZ

(12) i is Principal ideal domain .
@) 10,13 () {0} () N (d) Z
(13) coiiiiiiie is Principal ideal domain .

@) {0,1} () {0} () N+iN (d) Z+iZ

(14) Every irreducible element in unique factorization domain is ...................
a uni not uni ¢ rime not unit
it b t unit pri d i

(15) If every irreducible element is................... in factorization domain R then R is unique factor-
ization domain .
(a) wunit (b) notunit (c)  prime (d) not unit

(16) Every ......cc...... is unique factorization domain .
(a) integral domain (b) ring (c) Euclidean domain (d) commutative ring

(17) Every .....c..c..... is unique factorization domain .
(a) integral domain (b) ring (c) principle ideal domain (d) commutative ring

UNIT-4
(1) If R is commutative ring , f(x), g(x) € R[z] then degree(fg) .......... degree f + degree g .
@ > (b < (9 = ( >
(2) If R is an integral domain , f(x), g(z) € R[z]| then degree(fg) .......... degree f + degree g.
@ > (b < (9 = (4 >
(3) If R is field , f(z),g(z) € R[z] then degree(fg) .......... degree f + degree g .
@ > (b < (9 = (4 >

(4) If F is field , f(z) € Flz], a € F is aroot of f(z) then ..............
(@) @—-a)/fz) ) @+a)/flz) () [fl@)/z—a) () [fl2)/(z+a)

(5) If R is integral domain , f(z) € R[z], degree of f is n then f(z) has ............... distinct roots
in R .
(a) 2 (b) atleast n (c) atmost n (d) n

(6) If F is field, f(x) € Flx]|, degree of f is n then f(z) has .......ccocceenirnn distinct roots in F .
(a) 2 (b) atleast n (c) atmost n (d) n

(M ItR=Z+iZ , f(x) =22*— (1 +4)z — 2 then content of f iS ......cocevvrnnn.
(a) 243 (b) 2—i (¢) 1—i (d) 1+i
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(8) If R is an integral domain then R[z] is

(a)  integral domain (b) ring (c) Euclidean domain  (d) field
(9) If F is field then F[z] is .cocoevievieiiennene
(a) {0} () F (c) Euclidean domain (d) field
(10) If F is field then F[x] is .cccoooeviiiieeinn.
(a) {0} (b) F (c)  principle ideal domain  (d) field
(11) If F is field then F[x] 1S «ccoooieviiniinn.
(a) {0} (b) F (c)  unique factorization domain  (d) field
(12) Let R=Z+1Z , f(z)=22*>— (1 —1)z—2 € R[z] then C(f) = ceovervrrvrnne.
(@ 1 (b) 14+i (¢) 1—d (d)
(13) Let f(z) =32® — 222 + 62 + 9 € Z[z] then C(f) = ceovvveeee.
(a 1 (b)) -1 (¢) & (d) —i
(14) f(x) = 2? + 8z — 2 is irreducible over .................
(a) Q (b)) Z (¢) N (d) none of these
(15) e is irreducible over Z
(a) 2> —=5z+6 (b) 2*—Tzx+12 (¢) 2*°—9x+20 (d) none of these
(16) Degree of Q(v/3 , V/5) over Qs ....ococovvve...
@) 3 (b) 1/2 (¢) 4 (4 1
(17) Degree of Q(v/3 , v/2) over Q(3/3) is veoocvovvvenn.
@) 3 () 2 (o 2 (4 1/3
(18) Degree of Q(v/5 , v/5) over Q(v/5) iS wovvvvvvreeenee.
(a 3 (b)) 2 (¢) i/2 (d) 6
(19) Degree of Q(v/7 , v/3) over Q is ..cccoveveenn.
@) 3 () 2 (o 4/2 (d) 6
(0] I is extension of Q .
@& N (b) Z () Q@ (d R
(21) v, is extension of Q .
(a) N (b) Z (¢ Q@ (d) C
(22) cooiiii is extension of R .
@) N (b)) Z (¢ Q (d R
(23) K/F is said to be simple extension if ..............
(a) F=K(a) (b) K=F(a) (¢) K=F (d) None of these
(24) 438 evvrieiiien, over R
(a) algebraic (b) transcendental (c¢) simple (d) extension
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(25) €18 woveeireiiee over R .

(a) algebraic (b) transcendental (c)  simple
(26) TS weveverreiiene over R .

(a) algebraic (b) transcendental (c) simple
(27) V218w, over Q .

(a) algebraic (b) transcendental (c¢) simple

(d)  extension

(d)  extension

(d)  extension

(28) If « is algebraic over F' with minimum polynomial of degree 2 then .................

(@) [Fla: F)]=1 (b) [Fla: F)]=4 (c)

[F(a :

F)]=2 (d) none of these

(29) If K/F is finite extension and o € K with minimum polynomial of degree n then ...........

(&) n=[K : F[ (b) n/[K: F] (c)
(30) Q/Q S ovoveerinn. extension .

(a) algebraic (b) transcendental (c)
(31) Q/QiS wovvveerin. extension .

(a)  transcendental (b) not finite (c)
(32) i is algebraically closed field .

@) @ (b) R (¢) Q@ (d C
(33) e is algebraically closed field .

@ Q@ () R (¢ C (d C
(34) oo is algebraic closure of Q .

@ Q@ () R (¢) Q (4 C
(35) ievireinn is algebraic closure of R .

@ Q@ (b) C (¢ Q@ (d R

(36) Degree of Q(v/3 , V5, v2)/QiS coevervean.
(a) 2 (b) 6 (¢) 8 (d) 4

(37) Degree of Q(v/2, V3 )/QiS cooveveveeenan.
() 10 (b) 6 (¢) 15 (d) b

[K : Fl|/n

not algebraic

not algebraic  (d)

(d)  None of these

(d) finite

finite
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