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MCQ

1. Choose the correct alternative for each of the following : 1

(1)

(1)

If R is the set of even integers under the usual operations of addition
and multiplication, then :

(a) R is not a ring

(b) R is a ring but not commutative

(0 R is a commutative ring but has no unit element
(d) R is a commutative ring with unit element

If R is a commutative ring, then a # 0 € R is said to be a zero-divisor
if there exists a, b € R, b # 0 such that :

(& ab=1 by ab =0
@) ab< 0 (d ab=20
P.T.O.
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A mapping ¢ from the ring R into the ring R’ is said to be a
homomorphism if :

(@ oa+ b = da) ob) D) da+ b = 6a + b
(0 dab) = d(a) ¢(b) (d Both (b) and (¢) is true
If U is an ideal of R and 1 € U, then :

(a0 U < R only (L) R < U only

(0 U is not subset of R (d U=R

Consider two statements :

D Every integral domain is a field.

(II) Every field is integral domain. Then :

(a) Only statement (II) is true

(b) Only statement (I) is true

(0 Both statements (I) and (II) are true

(d) Both statements (I) and (II) are false

If U is an ideal of the ring R, then :

(a) R/U may or may not be ring

(b)  R/U is a ring but not homomorphic image of R
(0 R/U is a ring and it is a homomorphic image of R
(d) ~ None of the above

If a, b € R, then d € R is said to be a greatest common divisor of
a and b if :

(a) dla and d/b

(b) ~ Wherever c/a and c/b then c/d
(0 Both (a) and (b) must true

(d) ~ Both (a) and (b) need not be true

If p is a prime number of the form 4n + 1, then we can solve the

congruence :
(@ x2=1 (mod p () x%2=-1 (mod p)
(o x = -1 (mod p) (d x=1 (mod p
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(ix)  If the primitive polynomial fx) can be factored as the product of two
polynomials having rational coefficients then it can be factored as :
(a) The product of the two polynomials having integer coefficients
(b)  The sum of two polynomials having rational coefficients
(0 The sum of two polynomials having real coefficients
(d) None of the above

(x Which of the following is a primitive polynomial ?

(@ X+x+1 (b))  2x% + 4x
(0 3x2+ 9x (d 8x% + 16x
Theory
2. Attempt any two of the following : 5 each

(a) Prove that a finite integral domain is a field.

(b) Let J(+/2) be all real numbers of the form m+ nJ/2 where m, n are
integers, then prove that J [\/5 ] forms a ring under usual addition and
multiplication of real numbers.

(0 If ¢ is a homomorphism of R into R’ with kernel I(¢), then prove that :
(1) I(¢) is a subgroup of R under addition.

(i) If a € I(¢p) and r € R, then both ar and ra are in I1(¢).

3. Attempt any two of the following : 5 each
(a) Let R be a commutative ring with unit element whose only ideas are
(0) and R itself. Then prove that R is a field.
(D) Prove that a Euclidean ring possesses a unit element.
(0 Prove that a necessary and sufficient condition that the element a in
the Euclidean ring be a unit is that dla) = d1).
4, Attempt any two of the following : 5 each
(a) Let p be a prime integer and suppose that for some integer crelatively

prime to p we can find integers x and y such that x2 + y2 = ¢p. Then
prove that p can be written as the sum of squares of two integers.
(b) Prove that if fx) and g(x) are primitive polynomials, then fx) g(x) is
a primitive polynomial.
(0 Show that x2 + x + 1 is irreducible over F where F is the field of integers
mod 2.
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