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The figures in the margin indicate full marks for the questions.

Answer questicn Ne. 1 and any Four from the rest.

1. Answer the following - (Choose the most suitable answer) (10 x 1= 10)

()

(11)

(111)

(1v)

If P={123} and @ = (234}, then the set {{x,y):(x,y)e PxQandx=> y} iz

@ {(1,2)(23).(34)} (b)y {(4,3)(3.2)(21)}
© {(22)(33)(32) (d) None of these

Which one of the following is not countable

(a) The set of integers.

(b) The interval [a, a)

(¢) The set of natural numbers

(d) The interval [a, b] where a and b are distinet.
Which of the following statements is not correct
(a) Every cyclic group is abelian.

(b) Every subgroup of a cyelie group is eyelic.

(¢) Every abelian group is cyclic.

(d) Every subgroup of an abelian group is abelian.
Which one of the following statements is true
(a) Parisisin France and 2+2=4

(b) Parisisin France and 2+2=5

(¢) Parisis in England and 2+2 = 4

(d) Parisisin England and 2+2=5
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(v)

(vi)

The dual of (Un A)u(BnA)=Ais
(@) (UnA)u(BnA)=B ® @nAa)u(BnA)=¢
© (pna)u(Bud)=A @ (puB)n(AuB)=B

The number of distinct permutations that can be formed from all the letters
of each word “UNUSUAL” is

(a) 5040 (b) 2520
(c) 1680 (d) 840

(vii) If o(H)=5 and o(G)=10, H is a subgroup of G then

(a) G isa normal subgroup of H

(b) H is a normal subgroup of G. SHSA CHOWDMUIYIES e SRARY
(c) H is not a normal subgroup of G " S st st
(d) None of these
(vii) Converse of Lagrange’s theorem holds in case of
(a) Ring ! (b) Abehan group
(¢) Finite abelian group (d) None of these
(ix) If A={x:-1sx<6}and B={x:x>3} then AUB=
(a) {x:x>-1} ®  fxrx>-1}
() fjx:x=-1} (d) None of these
(x) IfR is aring where the cancellation law holds then
(a) R 1san Integral Domain (b) R is without Zero Divisor
(¢) R is with Zero Divi.sor ‘ (d) None of these
2. (a) Prove the following proposition by using Principle of Mathematical Induection: (8)
pln): 142422 42% 4 42" =2
(b) Show that the mapping f:R - R defined f(x)=3x+5,xeR is objective.
Determine f'. . (6)
(¢) Define Euclidean Algorithm (3)
3. (a) The 60000 fans ' who attended the homecoming football game brought up all the

paraphernalia for their cars. Altogether 20000 bumper stickers, 36000 windows
decals, and 12000 key rings were sold. We know that 52000 fans bought at least 1
item and no one bought more than 1 of the given items. Also 6000 fans bought both
decals and key rings, 9000 bought both decals and bumper stickers and 5000
bought both key rings and bumper stickers.

(1) How many fans bought all 3 items?
(it) How many fans bought exactly 1 item? (6)
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(b)

(e)

(b)

()

(b)

(©)
6. (a)

(b)

(©)
7. (a)

(b)
(c)

Out of 12 employees, a group of 4 trainees is to be sent for * %frwam Testing and

Quality Assessment” training of one month, Then find (6)

(1)  in how many ways 4 employees can be selected?

(ii) in how many ways 4 employees can be selected if two emplovees refuse to go
together?

State “The Pigeonhole Principle” (3)

lfrove that:‘ BiRA GHOMO 7 C2)( AL LIBRARY (3+3=6)

() ﬂ(pVQ)i—'pAﬁq' piss. HENNoVaRs,

(i1) “pEp Cuvealiatl =7E077

Check for validity of the argument using truth table: (6)

Statement 1: Either it is below freezing or raining now.

Statement 2: It is not below freezing.

Conclusion: I1 is raining now.

Check for validity of that statement using truth table: (3)

“If p implies g and g implies r, then p iplies "

Prove that (R-{1},*) 15 an abelian group where * is defined by a*b=a+h-ab. (6)

Show that the set of all permutations on n-symbols forms a group under

operation multiplication of permutations. (6)

Prove that the centre of a group is a subgroup of the group, (3)

Check whether the set R={0,1,2.3,4,5} is a commutative ring with respect to

“+s' and X¢' as two ring compositions. (6)

If R is the additive group of real numbers and R- is the multiplicative group of

positive real numbers, prove that the mapping f:R > R*defined by

flx)=e*Vae RRis an isomorphism.. (6)

Prove the Every field is an Integral Domain. (3)

Prove that the intersection of any two normal groups of a group is itself a

normal subgroup. (6)

Find the dnf and enfofp & G va) . (6)

Define disjunctive and conjunctive normal forms (3)
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