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Q. 1 Answer the following hy selecting correct choice from the options. (10)
1. is not an integral domain. .
a) Z b) M, (R) c)Q d) none
2. is a ring with unity. '
Az h) Q O R d) all of these
3. The characteristic of ring 7 is :
a0 b1 c)2 d) none
4. Quotient field of Z is '
a)Z 1 Q R d) all of these
5.1f f: IR = R is a homomaorphism then f{a) = ,a€ER
a) R b)O c)Z d) none
6. The ideal other than {0} and R in aring R is called
a) proper b} improper ¢) trivial d) non-trivial
7. Every integral domain can be imbedded in a
a)Z b} N c) Field d) Ring
8. a is divisor of b if ,forsomec e R
a)a = bc b} b = ac cjc=ab d}b=c
9.if Fisafield, f(x) € F[x],a € F is aroot of f(x) then
a) (x + a{f () b) (x — a)|f (x) c) fC|(x — a) d) f(o|(x + @)
10.if R=Z+iZ, f(x) = 2x* — (1 + i)x — 2 then content of f is’
aj2—i b}2+1i cgt1—i dj1+1i
Q.2 Do as directed. (8)
1} True or False: Zg is an integral domain.
2} Fill in the blank: Every subring is an in a ring(ideal/not an ideal).
3} True or False: Z is a not a field.
4} True or Failse: Field has no properideals.
5) Fill in the blank: If [ is an ideal in ring R and @ + I = / then (a=I/a €l
6) Fifl in the blank: The polynomial 1+ x+ 2%+ x> +x*€Qis __ (irreducible/
reducible.
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7)

8)

True or False: If F is a field, degree of f(x) € F|x]is n then f(x) has at least n distinct
roots. .

True or False: If f(x) = x* — 2x? + 1 and g(x) = x® + x + 1 are polynomials in Rix]
thendeg(fg)is 12.

Q. 3 Answer any TEN. {20}

1}
2)
3)
4)
5)
6}
7)
8)
9)

Define Ring with unity with example.

Define Characteristic of ring.

Find Characteristic of Z,.

Inaring (R,+, ) provethata-0=0-qg = 0.
Define Simple Ring.

Find invertible elements of ring 7, if any.

What are improper ideals?

Define Associates in a ring.

Prove that 1 + 2i and 2 — i are associates in Z + iZ.

. 10} Find all roots of x? + 5x in Z,,.
11} Define content of polynomial.
12) Prove that 1 + 3i divides 10 inZ + 7.

Q.4 Attempt any FOUR. _ (32) _

1)
2)
3}
4)
5)
6}
7)
8)

Prove that every finite integral domain is a field.

Prove that the only isomorphism of B onto R is the identity map Iy.

Prove that mZ is an ideat in Z for m > 0.

Prove that every Simple Ring need not be a field.

LetR ={a+bvV=5la,b € Z}, show that 1 + 2v/=5 and 3 are relatively prime.
Show that the ring of Gaussian integers is an Euclidean domain.

Let R be a commutative ring and f(x), g(x) € R[x] then prove that
State and prove Eisenstein’s criterion.




