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GROUP—A

[(a) Abstract Algébra
(b) . Elementary Statistics ]

(a) Abstract Algebra
( Marks : 45 )
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Does the set Q of all rational numbers
form a group under the operation of
multiplication of rational numbers?
Give reasons’ to your answer.
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In any group G, prove that
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In the set Z of integers, the binary
operation ‘*’is defined asaxb=a+b+1,
V a, be Z. Find the identity element in Z
w.r.t. =’
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If Gis a finite group of order nand a € G,

then prove that a” =e, where e is the
identity.element in G.
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Prove that every group of prime order is

cyclic.
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Define subgroup with an example. Prove
that the union of two subgroups is not
necessarily a subgroup.
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Show that the mapping f:Z —SE
defined by f(x)=2x, Vxe€Z is an
isomorphism where Z and E are the
additive group of integers and even
integers respectively.
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If fis a homomorphism from a group G
to a group G’ with kernel K, then prove
that f is an isomorphism if and only if

K = {e}, where e is the identity element
in G.
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Define quotient group. Let Z be the
additive group of integers and

H={3x:x€ Z}, then determine the
elements of the quotient. group Z/H.
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(b)

(c)

(d)
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What is the order of the group of all
even permutations of degree n?
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State Cayley’s theorem.
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If f= and g = , then
1 3 2 2 31

examine whether [ and g satisfy
commutative law. of multiplication.
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Prove. that a—a , a€G is an
automorphism of a group G if and only if
G is Abelian.
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What is‘zero divisor of a ring? Does the
ring of integers Z possess zero divisor?
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Intersection of two subrings is a
subring—prove it.
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Define ideal of a ring with an example.
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Define field and integral domain. Prove
that every field is an integral domain.
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If a and b are two rational numbers,
then prove that F is a field where

F ={l+bV2:q be Q} 5

(b) Elementary Statistics
( Marks : 35)
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What is the difference between simple
event and composite event?
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What is the chance that a leap-year

selected at random will contain
53 Sundays?
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If A and B are any two events (subsets of
sample spaces) and’ are not disjoint,
then prove that

P(AU B) = P(A) +P(B)- P(An B)
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Two events A and B with positive
probabilities are independent if and
only if—

 P(AnB)=P(A)- P(B)
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What do you understand by range of a
distribution?
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An analysis of monthly-wages paid to
the workers of two firms A and B
belonging to the same industry gives the
following results :

Firm A Firm B

Number of workers 500 600
Average daily wage ¥ 186:00 ¥ 17500
Variance of distribution of wages 81 100

Calculate. (i) the average daily wage and
(i) the variance of the distribution of
wages of all the workers in the firms A
and B taken together.
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Write the nature of the lines of

regression if the two variables are
uncorrelated.
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Write True or False : X
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Correlation coefficient is..  the

geometric mean between. the
regression coefficients.
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Regression coefficients are not
independent of the change of origin
but of scale.
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Prove (that correlation coefficient is
independent of change of origin and

~ scale.
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Six coins are tossed 6400 times. Using
Poisson distribution, find the
approximate probability of getting six
heads 7 times.
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Ten coins are thrown simultaneously.
Find the probability of getting at least
seven heads.
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Write the equation for the normal

probability curve and mention four
properties of it.



