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1- The number of binary operations in a ring are

a) 1 b) 2
c) 3 d) 4
2- In which of the following structure may not have unity element:
a) integral domain b) field
¢) Ring d) bothaand b
3- The characteristic of an integral domain is
a)0 b) every prime
c) eitheraorb d) none of these

4- If S1 and S2 are two subrings of a ring R then which of the following
setis alsoasubringof R:
a) S1US2 b) S1 - S2
c)S1nS2 d) S1+S2
5-1f R is a commutative ring then its quotient ring R/S is
a) aring with unit element b) a commutative ring
¢) a commutative ring with unity d) none of these
6-1f k(f) is the kernel of homomaorphism f from ring R1to the ring R2 then:
a) k(f) is an additive group of R1 b) k(f) ={0}
c) k(f) is a subring of R2 d) none of these
7-Every homomorphic image of a ring (R,+,.) is isomorphic to its:
a). quotient ring b) commutative ring
Cc) subring d) ideal
8- Every prime field of characteristic zero is isomorphic to the
field of :
a). rational numbers b) real numbers
c) Complex numbers  d) integers
O-IflisidealinringRanda+1=1,then ...............
@a=0 (b)a=1 (c)ael (d)none of these
10- The characteristic of the ring (Z4,+,. ) of integers modulo 4 is :

a). 1 b) 2
c) 3 d) 4
11- If Fis a field and f(x), g(x) € F [x], then deg. (f(x) g(x)) is equal to:
(a) deg. f(x) (b) deg. g(x)
(c) deg. f(x)-deg. g(x) (d) deg. f(x) + deg. g(x)
12- A polynomial is said to be monic of its leading coefficient is:
a) 2 b) 1
c)0 d) -1
13. If F is a field, then F[x] is:
(@) a field (b) an integral domain

(c) notaPIR (d) none of these
14.f(x) =x2-2 eZ[X]is..........
(@) reducible in Z (b) irreducible in Z




(c) irreducible in Q  (d) none of these
15. The content of f(x) = 8x3 +4x2 +2x € Z[Xx]is:

(@2 (b) 4 (©1 (d)8
16. The ideal <x> € Z [X] is:

(@) prime ideal (b) maximal ideal

(c) (a) & (b) (d) none of these
17. If R is an integral domain then R [X] is:

(a) an integral domain (b) a field

(c) a unique factorization domain  (d) none of these
18- Which of the following is a unique factorization domain?

() Z (\-5) (b) Z [\-6]
() Z[V5] (d) Z[v2]
19- Every Euclidean Domain is:
(@) Polynomial integral domain (b) unique factorization domain
(c) (@) & (b) (d) none of these
20- If a + bi is not a unit of Z [i], then

@az+b2=1 b) a2 + b2>1

(c)a2+b2=0 (d) none of these

21- Which of the following is true for a ring but false for a field?
a) Multiplicative inverse exists for every non-zero element
b) Commutativity of multiplication
c) Existence of additive identity
d) Existence of zero divisors
22- If a ring has characteristic n, then:
ayn=1
b) n must be a prime
c) n is the smallest positive integer such thatn- 1 =0
d) n is always zero
23-. Which of the following is preserved under a ring homomorphism?
a) Inverses  b) Units ¢) Addition and multiplication d) Only addition
24- The kernel of a ring homomorphism f: R — S is:
a) A subring ( b) A maximal ideal
c) A two-sided ideal of R d) A field
25-1f I is a maximal ideal in R, then R/l is:
a) A subring b) A field
c) An integral domain  d) A ring with zero divisors

Solutions

1. (b) 2. (¢) 3. (¢) .4. () .5 (D) ,6. (a) 7. (a) .8. (8) 9. (a) ,10. (d) . 11(d) ,12.
(b) ,13. (b) ,14. (b) ,15. (a) ,16. (a) ,1Z. (a) ,18. (d) ,19. (c) ,20. (b), 21. (d),
22.(c) ,23.(c) ,24.(c) ,25.(b) .
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1- Eisenstein’s criterion applies when:
a) A prime divides all coefficients except the leading one, and p? doesn’t divide the
constant term
b) All coefficients are divisible by the same prime
c¢) Constant term is prime
d) Polynomial is monic
2- A quadratic polynomial over a field is reducible if:
a) Its discriminant is a perfect square
b) All coefficients are integers
c) Itis monic
d) It has no constant term
3-Which of the following tests is commonly used to determine
polynomial reducibility?
a) Gauss Lemma
b) Rational Root Theorem
¢) Fundamental Theorem of Algebra
d) Fermat's Little Theorem
4- What is the property of a linear functional that states f(ax) = af(x)?
a) Linearity
b) Additivity
¢) Homogeneity
d) Continuity
5- What is the dual space of a vector space V?
a) The space of all linear functionals on V
b) The space of all linear transformations from V to another vector space
¢) The space of all nonlinear functionals on V
d) The space of all nonlinear transformations from V to another vector space
6- What is the relationship between a bilinear form and a quadratic form?
a) A bilinear form is a quadratic form
b) A quadratic form is a bilinear form
¢) A bilinear form can be used to define a quadratic form
d) A quadratic form can be used to define a bilinear form
7- What is a bilinear form?
a) A linear transformation from a vector space to its field of scalars
b) A function that assigns a scalar to each pair of vectors in a vector space
c) A quadratic form on a vector space
d) A linear functional on a vector space
8- What is the definition of a norm?
a) A function that assigns a scalar to each vector in a vector space
b) A function that assigns a scalar to each pair of vectors in a vector space
c) A function that assigns a length to each vector in a vector space
d) A function that assigns a distance to each pair of vectors in a vector space

9. The ideal <x> € Z [x] is:
(a) prime ideal (b) maximal ideal




(c) (a) & (b) (d) none of these
10 Which of the following is a unique factorization domain?
() Z (\-5) (b) Z [N-6]
(©) Z[V5] (d) z[v2]
11. If W1 and W2 are subspaces of a vector space V, then
(a) W1 U W2 are subspace of V' ( b) W1 n W2 are subspace of V

(c) W1 - W2 subspace of V (d) W1 + W2 are subspace of V
12- If Wis a subspace of finite dimensional vector space V (F), then dim (V/W)=
(@) dim V-dim W (b) dim V+dim W
(c) dim V/dim W (d) dim V.dimW
13. A linear transformation T:U— V is said to be singular if :
(a) T(x)=0 then x=0 ( b) T(x)=0 for some non- zero vector x of V
(c) T is aisomorphism (d) dim U=dimV

14. If a linear transformation T on V transforms a bisis of V to a basis of V
thenTis:
a) singular ( b) non- singular
(c) symmetric (d) non- symmetric
15. Two n* n matrices A and b are similar iff there exists a non- singular matrix P
such that

(a) A= PBP! (b) A =PBP
(c)A=PB (d) A=BP
16-. In an integral domain, if ab=, then:
(a) a=or b=0
(b)a=b

(c) aand b is invertible

(d) aand b are zero divisors

17. A ring is an integral domain if:

(@) It has unity and is finite

(b) It has no zero divisors

(c) Every non-zero element is a unit

(d) Itis afield

18. An element p in an integral domain is called irreducible if:
(a) It divides every other element

(b) It can be factored into units only

(c) p=ab implies aor b is a unit

(d) pis aunit

19. A prime element in an integral domain satisfies:
(a) If plab, then pla or pla or plb

(b) It has no factors

(c) Itis irreducible

(d) It divides only units

20. Every prime element in an integral domain is:
(@) Irreducible

(b) Unit

(c) Zero divisor

(d) Invertible

21- If U and V be two finite dimensional vector space over the same F and let




T:U->V Dbea linear transformation. The value of p(T)+v(T) is
a) dimU b)dim(U+V) c¢)dimV d) none of these
22- If V is a finite dimensional vector space over the field F and it is the direct sum of
its subspaces w; and w,, what is the value of dimv?
a) dimw,;+dimw, b)dimw, c) dimw, d)none of these
23- Let T: R* — R? be a linear transformation. If T(1, 0) = (2, 3) and T(0, 1) = (4, 5),
then what is T(3, 2)?
a) (10,15) b)(8,11) «¢) (14,19 d)(6,9)
24- Let T: R® — R? be a linear transformation. Which of the following statements is true?
a) T is one-to-one
b) T is onto
c¢) T is both one-to-one and onto
d) T is neither one-to-one nor onto
25- What is a linear functional?
a) A linear transformation from a vector space to its field of scalars
b) A linear transformation from a vector space to another vector space
¢) A nonlinear transformation from a vector space to its field of scalars
d) A nonlinear transformation from a vector space to another vector space

Solutions

1.(a) .2. (a) .3. (D) 4. (), 5. (3) .6. (c) 7. (b) 8. (c).9. (a) ,10.(d) ,11(b) ,
12. (a) ,13. (b) ,14. (b) ,15. (a) , 16. (a) ,17. (b) ,18. (c) ,19. (a) ,20. (a),
21. (a), 22. (a) ,23. (a) 24. (b) 25. (a)




