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WRITTEN TEST FOR THE POST OF LECTURER IN MATHEMATICS

2011
Time Allowed: Two Hours Maximum Marks: 100
1. Aring R is a Boolean Ring if, for all x € R
& xe=x (B) x2=—x (C) =0 (D) x2=1
2. The group of Quateminons is a non abelian groupoforder __________
(A) 6 ) 8 (©) 10 (D) 4
3. Every group of prime order is /
(A) an abelian but not cyclic (B) an abelian group L docdshares com
(C) anon-abelian group (D) a Cyclic group
4, Any two conjugate subgroups of a group G are
(A) Equivalent (B) Similar (CY'lsomorphic (D) None of these
5, If His a subgroup of index then H is a normal subgroup of G.
(A), 2 B) 4 (C) Prime number (D) None of these
6. nZ is a maximal ideal of a ring Z if and only if n is
(AY Prime number (B) Composite number
(C) Natural number - (D) None of these
{: Let G be a cyclic group of order 24 generated by a then order of a'* is
(A) 2 (8Y 12 (©) 10 (D) None of these
8. If a vector space V has a basis of n vectors, then every basis of V must consist of exactly |
vectors. NP 8
(A) n+1 ®&Yn (©) n-1 (D) None of these
9. An indexed set of vectors (v, vz.., v)in Rrissaidtobe__ if the vector equation
X1V1 + XoV2 + ... + X,V = 0 has only the trivial solution.
(AY Linearly independent (B) Basis
(C) Linearly dependent (D) None of these
10. The set C, of all, nth roots of unity for a fixed positive integer n is a group under
(A) addition (B) addition modulo n .
(CY multiplication (D) multiplication modulo n
1". Intersection of any collection of normal subgroups of a group G
(AY is normal subgroup (B) may not be normal subgroup
(C) is cyclic subgroup (D) is abelian subgroup
12. Z|2Zisaquotient group oforder _____
(A) 1 (B) 2 (CVinfinite (D) None of these
13 A group G having order where p is prime is always abelian.
(A) p* (BY p? ) 2p D) p*
14, The number of conjugacy classes of symmetric group of degree 3 i is
(A) 6 (B) 2 (cr'3 (D) 4
15. is the set of all those elements of a group G which commutes with all other
elements of G.
(A) commutator subgroup (BY centre of group
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(C) automorphisam of G (D) None of these

What are Zero divisors in the Ring of integers modu' 6.

() 124 (8) 023 (©) v.24 (of 234

If H is a normal subgroup of G, then Na (H) =

(A) H (8] G (©) {e} (D) None of these
An n x n matrix with n distinct eigenvalues is

(AP Diagonalizable (B) Similar Matrix

(C) Not diagonalizable (D) None of these

Let T: U— V be a linear transformation from an n dimensional vector space U (F) to a vector
space V(F) then

(A) dim N(T) +dim R(T) =0 (B) dim (N(T) +R(T) = 2n

(C) dim N(T) + dim (R(T) = n2 (DY dim (N(T) + dim R(T) = n

The dimension of the row space or column space of a matrix s called the of the
matir.

(A) Basis (B) Null Space  (CY'Rank (D) None of these

ax(bxg)is a vector lying in the plane containing vectors

(Af g bandc (B) aand¢ (C) band ¢ (D) banda

The square matrix A and its transpose have the eigenvalues.

(A}/éame (B) Different (C) unique (D) None of these
1112](0]] .

The set S= {[2][3][0]} of vectors in R? is

(A) Linearly Independent (8Y Linearly dependent

(C) Basis of R? (D) None of these

Let X and Y be vectors spaces over the field F with dim X = m and dim Y = n then the dim
Hom(X, Y) =

&Y mn (8) n © m* (D) m?
All subgroups of an abelian group are subgroups.
(A) cyclic (BY normal (C) characteristic (D) None of these

The set of all solutions to the homogeneous equation Ax = 0 when A is an m x n matrix is

(A) .Null space (B) Columnspace (C) Rank (D{None of these
If 7 cards are dealt from an-ordinary deck of 52 playing cards, what is the probability that at
least 1 of them will be a queen?

(A) 0.4773 (B) 0.4774 (C) 0.4775 (D{ 0.4776

Let G be an abelian group. Then which one of the following is not true.

(A) every commutator of G is identity

(B) if mis divisor of order G then G must have subgroup of order m

(C) centerof G is G itself

(DY every subgroup of G is cyclic

Every group of order< 5 i .
(A) cyclic (B abelian (C) non abelian (D) none of these

http://doc4shares.com

L2 (NI L) LU LRALIIS f A WMEI LA OIS COIILL  JILESISU LY



http://doc4shares.com/
http://doc4shares.com/
https://web.facebook.com/alltestsdata/

30.
31

32,

36.

37.
38.

39.

40.

41.

42.

45.

http://doc4shares.com/

Number.of non-isomorphic groups of order 8 is

(A) 4 ®8) 2 ©) 3 (oY’
Center of the group of quatemions Qs Is of order
(A) 1 (8) 2 (cys (0 4

ge(b x ¢) is not equal to
(AV astc xb) (B) (axbleg (C) belcx2) (D) 2e(axb)
Let G be a group. Then the derived group G'is subgroup of G.

(A) cyclic (B) abelian (€Y normal (D) none of these
Let G be a group. Then the factor group GIG Is.

(A) abellan (B) cyclic (C) normal (D) none of these
Finite simple abelian groups are of order

(A) 4 (B) prime power  (C) power of 2 (Dfpﬂm number
Set of integers Z is

(A) Field (B)group under multiplication

(C) integral domain (D) division ring

Set of integers Z s of the set Q of rationals.

(A) prime ideal  (B) subring (CMmaximal ideal (D) none of these
Solution set of the equation 1 +cos x=01s

(A) {(r+nn:neZ} (8) {2nn:neZ}

(C) {%+nn:neZ} (D}’(n+2mt:neZ}

Non-zero elements of a field form a group under .
(A) addition (BY multiplication  (C) subtraction (D) division
Let Q be the set of rational numbers. Then Q(\ﬁ)={a+b~/5:a, b & Q} is a vector space

over g with dimension

(A) 1 (82 @3 4
Let W be a subspace of the space R, If dim W=0then Wisa -
(A) line through the origin 0 (B) ane through the origin 0
(C) entire space R? (DJVa point

Let P, (f) be a vector space of all polynomials of degree < n : Then
(A) dim Py(fy=n-1 (B) dim Pa(f)=n (C)/P..(t) =n+ (D) 2

A one to one linear transformation preserves ' .
(A) basis but not dimension (BF basis and dimension
(D) None of these

C) dimension but not basis _ '
En)thegroup(Zf)ofall integers wherea°b=a+b+1 bra.beZ.mel:\verseof—S:s
(0)

() -3 ® 0 (C)’s B
The set Z of all integers is not a vector space over the field R of real numbers under ordinary
addition '+ multiplication ‘X' of real numbers, because .

(A) (Z,*)isa ring (B) (Z, +x)is not a field

is not a group ernars
Eg}’g?dfr)\afy mulﬁglicaﬁon of real numbers does not define a scalar multiplication of Z by R.
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Let G be an abelian group. Then ¢ : G — Ggiven by _11 11: 8 an automonphism

(A) ofx) = (B o) =e (©) ox)=x (D) o) =x'

Let G be a group in which g2 = 1 forallgis G. Then G Is

(A) abelian (B) cyclic (CY"abelian but not cyclic (D)  non-abeli
Let G = (a, b: b?=1= 2% ab = ba"). Then the number of distinct left cosets of H =(b)inms‘is

et e

(A) 1 (8) 2 () (0) 3

A linear transformation T: U — V is one-to-one if gnd only if kemel of T is equal to

(A) U (B) V (Cr {0} (D) Im(T)

For g,scalar point function ¢(x; y, 2), div grad ¢ is

(1Y scalar point function (B) vector point function

(CY'guage function (D) neither

A particle moves along a curve F = (¢!, 2cos3t, 2 sin3f) where t time is. The velocity att=0 s
(A11,0,6) (B) (-1-6,0) (€ (1,2,0) (D) 1,2,2)

The coordinate surfaces for the cylindrical coordinates x = rcos 9, y = rsin 8, z = z are given
by

(AWf=c,8=c (B) r=cy, 9=c,2=0s

(C) r=c1,2=0C3 (D) 8=c3,2=0a

The metric coefficients in cylindrical coordinates are

(A (1,1,1) (8) (1,0,1) © (1,11) (DY heither

The value of the quantity 3xxis '

(A) % (8) zero () o (¥

A tensor of rank 5 in a space of 4 dimensions has components

(A) 5 (8) 4 (C) 625 (OY' 1024
A vector is said to be irrotational if

(A) VF=1 (B) VF=0 @/VxF=0 (D) none

The moment of inertia of a rigid hemisphere of mass M and radius a about a diameter of a
base is

(A) Mal5 (B) Mazl? .

(CI¥o Ma? /5 (D) more information needed .
Radius of gyration of a rigid body of mass 4 gm having moment of inertia 32 gm(cmp? is:
(A) 8 (cm)? (B) 242 cm (€) V2cm (D) 24/2gm

Equation for the ellipsoid of inertia for a rigid body haying moments and products of inertia 1x
= 18 units 1,y = 18 units, 12z = 36 units, 15 = -13.5 units, 12=0, 12 =0.

(A) 18(x2+y2+22)-27xy = 1 (BM18(x2+y14227) '-27xy =1
(C) 18(x2+y?) +222-27xy =1 (D) more information needed
The neighborhood of 0, under the usual topology for the real line 1, is
: 1
@ e G RR ©10.1 © .51
Let A = [0, 1] be a subset gf R with Euclidean metric. Then interior of A is
(C) 10.1] (D) 10.1]
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Nurnber of non-isomorphic groups of order 8 is
(A5 . (B2 ) 3 (D) 4
Suppose & and ¢ are real numbers, ¢ > 0, and f is defined on [~1, 1] by

s (x)=<x‘ sin(x"°) (1f x0),

0 (1f x=0).

flsbounded ifand only if

(AVa>1+¢c (B) a>2+¢c (C) az1+c (D) a22+¢

Let M3 be a vector space of all 2 x 3 matrices over R. Then dimension of Hom(Mza, RY)
(A) 12 (B) 6 ©) 8 (DY 24

Let X = {a,b,c,d,e}. Which one of the following classes of subsets of X is a topology on X.
(A) T‘ = {X'Q{a}' {a:b} {B,C}) (B) T2 = {X.¢,{a,b,c}. {8, b'd} (a'b'c'd»
(CYTs= (X, ¢fa), (a.bHacd) abcd) (D) Te={hiah {ab) {ach

Let T= {X.¢{a}, {a.b} {a,c,d}.{a,b,c,d}.{a,b,e}} be a topology on
X ={a,b,c.d,e} and A = {a,h,c} be the subset of X. The interior of A is
(A) {abc} (BMa,b) (C) {a) (D) {b.c}

The value of sin(cos-! é )is

NE) 1 1 ’
w2 ® % o 1 ()
The smallest field containing set of integers Z is
(A) Q(2) ©ra (©) Q(v6) (D) Q(v3)

Let R be the usual metric space. Then which of the following set is not closed.

(A) setof integers (B)Vset of.{ational numbers - C.“efi:
o\
© 1,1 ot 3. 1.0 2o

Let R be the usual metric space and Z be the set of integers. Then clouser of Z is

(AYZ (B) set of rational numbers Q
(C) setof real number R (D) set of natural numbers N
A subspace A of a complete metric space X is complete if and only if Ais
(AVX (B) open (C) closed

A subset A of a topological space X is open if and only if A is
(A)»Kis neighbourhood of each of its points (B) A is neighbourhood of some of its points

(C) A contains all of its limit points (D) A contains all of its boundary points
Non-zero elements of a finite filed form .......... group.

(A) non-cyclic ' (B)/an abelian group but not cyclic
(C) non-abelian

(D) acyclic
Let R be the cofinite topology. Then Ris a
(A) TobutnotTy  (BYTybutnotT;  (C) T,butnot Ty

(D) empty set

(D) Tabutnot T,
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x+5

-Let flx)= -2 .Thenrange of f is
(Af/Set of all real numbers R (B) R-{1,2}
(€) R* (D) R

The value of Ixe’ dxis
L@
A) —1 (8) 1 c
(1‘hesoluﬁonoftheomgnxem94x.5(modg)i)s° : (D) 2¢
W x=olret? 3(8) : =7(mod9)  (CYx=8(mod9) (D) x=2(mod9)

9 2 3 4 ’ "
(A) [ < 1 only (B) x <1 - (C) -1<x<1 . (D) allreal values of x
The general solution of the differential equation (x2 + y?) dx — 2xdy =0 is
(A - 0x=, y2 =0, where ¢ is an arbitrary constant
(8) (x..y)2=cx.vmerecisanarbitraryoonstant
(C) x+y+ 2xy = ¢, where c s an arbitrary constant
(D) y=x2-2x+c.whefecisanarbih'aryconstant
Le(jbedaﬁnedonRbysettingf(x)=x.ifxisrationalandf(x)=1-xifxisin'aﬁonal.Then

(Ay/f is continuous on R (B) fis continuous only at x = %

(C) fis continuous everywhere except at x =

N |-

(D) fis discontinuous everywhere
The differential equation ydx — 2xdy = 0 represents

(A) a family of straight ines (B a family of parabola
(C) a family of hyperbolas (D) a family of circles
A particular integral of the differential equation (D? + 4)y = xis 3
A) xc® (B) xcos 2x (C) xsin 2x (of/% R
The area of the cardioid r=a(1 + cos@) is equal to

2
(A) 4na? (B) 8na (c 3—’:’- (D) 2n&?

The value of /3 sin x +c0s x will be greatest when X is equal to

n L n T
w2 O © = © =
|fapamc|einequi|ibnumissubjectedtofourfomesﬁ—2i—51+si.rz=i+3l-7i
F3= 21— 2j- 3k and F4 then F4is equal to
Y si+gj+4k  (B) Si-4]-4k  (C) A-2-K (D) 31+]- 10k
The function f(x) = |x|+{x-1] is
(A) Continuous and differentiable for x = 0,x=1 v
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(B) Continuous but not differentiable for x = 0, x =1
(C) Discontinuous but differentiable forx =0, x = 1
(D) Neither continuous nor differentiable for x = 0, x -1

3
Evaluate lim (m)f

x-0 X
1
O @ e ©) . (D) €
If z = x2 tan"!
! i 1 5 922 i
(x) y’ tan [y}.then o is
X X +y X -y D) None of these
W Ol Y
The radius of curvature is

(A) Pouble the measure of curvature (B) Square the curvature
(C)¥Reciprocal of curvature (D) None of these
Suppose a and ¢ are real numbers, ¢ > 0, and f is defined on [-1, 1] bY

_[Xsin(x®)  (ifx=0),
) <o )
[ is continuous if and only if
(A) a1 B) a>1 () a20 O a>0
The value of ? dx, is

. 01+x )
O ® 3 (©) 0 O

Which of the following function sis a bijection from R to R.

2
@ f0=e+1 @ /0=F  (©) f= (‘:2 :;’) ©) fx)=x

flz) = i is not uniformly continuous in the region
b4 ;

(AY 0sizis 1 (B) Osizi< 1 (C) 0<zl< 1 (D) 0<[zi< 1

f(2) 2 P A3ii i
(A) analytic everywhere except z = 3i (B) apalytic everywhere exceptz=0

(C) analytic everywhere exceptz=-3i  (D]Vanalytic everywhere
e is equal to

' ,
(A) 3 . (B) 2 0 (D) 1
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The series Zi is

n=0 (Z'T
- (A). convergent (B) absolutely convergent
(C#divergent (D) none of these
The radius of convergence of sinh Z is
(AFR=w (B) R=0 (C) R=1 (D) R=2

Four married couples have bought 8 seats in a concert. In how many different ways can they
be seated if each couple is to sit together?

(A) 24 (B) 96 (Y 284 (D) none of these

A coin is biased so that a head is twice as likely to occur as a tail. If the coin is tossed 3 times,
then the probability of getting 2 tails and 1 head is

1
(A) - (B) % (©) % (5)/noneonhese
If X represents the outcome when a die is tossed. Then the expected value of X is
1 5 7 3
A) — B) = C) - -
® 1 ® % © 1 of 2
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