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The figures in the margin indicate full marks
Jor the questions
GROUP—A
[(a) Abstract Algebra
(b) Elementary Statistics |
(a) Abstract Algebra
( Marks : 45)

1. (a) R ROT @ AR AT Reww IR
AR Q Wbl FI W @7 (R TeR INC
R | 1+1=2
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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R @1 29 G IR 29 FN A
In any group G, prove that

(@) =bla’!, vabeqG 2

w}e RYR RS 2T+’ b1 RReR i
PO asb=a+b+1l, Va be Z. ‘“*'q T
Z3 % Bore A 9411 2
In the set Z of integers, the binary
operation ‘4’ is defined asa*b=a+b+],

V q, be Z. Find the identity element in Z
w.r.t. ‘®’,

i G @B n @ RER SN P @ ww
aeG, (5@ a1 I a" =e TS ¢, GI
GFF B | : 3
If G is a finite group of order nand a € G,

then prove that a" =e, where e is the
identity element in G.

o I @, (e @it RER o1 s vfm
2 | 3

Prove that every group of prime order is
cyclic,

IR BiTe oo A@ Bl 1L orea @,
01 PR o bt TP TS A1 24325
Define subgroup with an example. Prove

that the union of two subgroups is not
necessarily a subgroup.
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2. .(a)

(b)

'S e, GI GIF TN | 5
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(3)

4edl @, f:Z —E 9O wRAFE 1S
fx)=2x, VxeZ, Z 9% E IUFE A

Sf R ST SIS TR OF A MIR 41 3
Show that the mapping f:Z—-E
defined by f(x)=2x, VxeZ is an
isomorphism where Z and E are the
additive group of integers and even
integers respectively.

MW £, F1 G [ FA G’ 8RS T
|WYF K, f1 AT W, (@ oW T A,
fﬁﬁﬂﬁi’ﬂﬁﬁﬂi’ﬂﬂﬁﬂﬁ’lﬁﬁl( {e},

If f is 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.

M1/ Or

TS 2Forg igea faan I H = {3x:x € 2)

IF Z Q@ iR RTS8 IR F T,
(O FTS $ Z/HI TR Rfa 711 5
Define quotient group. Let Z be the
additive group of integers and
H={3x:xe Z}, then determine the
elements of the quotient group Z/H.
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3. (a)

(b)

()

(d)

4. (0
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(4)

n Wi REE 30 Rrm For @ w2

What is the order of the group of all
even permutations of degree n?

form Sk o
State Cayley’s theorem.

123 123
qﬁf:(l 3 2)W9=[2 3 1)“’
R f A% g @ PR TR R B
I G oA 0

123 1 2 3 .
If_)"—(1 3 2) and g—(z 3 1), then

examine whether f and g satisfy
commutative law of multiplication.

Mg ¥ A a-a’l, aeG, FI GI 9

uo’af¥fem 23 3w Wz G G 9EPER
AT

Prove that a-— a'l, aeG is an
automorphism of a group G if and only if
G is Abelian.

-1 5 Romr & 7 e TR R 23
R wieg (i o ' Ky

What i§ zero divisor of a ring? Does the
ring of integers Z possess zero divisor?
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(b) 1 TARR-T (e BT BeifR—em 1 | 3
Intersection of two subrings is a
subring—prove it.

1/ Or
TR OTee -3 wifrer A faa 3

Define ideal of a ring with an example.

0 s a Hbem R i ) ama 3
@ AT S b1 XfBee B | 141+3=5

Define field and integral domain. Prove
that every field is an integral domain.

w4/ Or

i a T® b B ARCW KM W, (5@ 2
74 @ F 961 &= 3’ fRan wmw

If @ and b are two rational numbers,
then prove that F is a field where

F={1+bV2:q be O) 5

(b) Elementary Statistics
( Marks : 35)

5. () RO WA F A AR WS onek 2 2

What is the difference between simple
event and composite event?
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(b)

(c)

(@)

{a)

(6)

INPFER @RI @B FoRrEe 530 (1R

IR SBEA] [ 2

What is the chance that a leap-year
selected at random will contain
53 Sundays?

oI T @ = o RER 61 o A we

- BIA[AR

P(AUB)=P(A)+P(B)-P(An B)
A S® BT WS ST 01 Sopieafs |

If A and B are any two events (subsets of

sample spaces) and are not disjoint,
then prove that

P(AUB) = P(A)+ P(B)- P(AN B)

T I QAN WSS = W B A
¥ B T3 T3 I % hce—

Two 'events A and B with positive

probabilities are independent if and
only if—

P(AN B) = P(A). P(B)

3% R e R qm

What do jroi.l understand by range of a
distribution?
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(7)

) T FH A SF Ba T Swee fa alkf

Number of workers

Average daily wage

Ao Rersd oo fan |[[
o A I B
SR AL 500 600
1% trfers TG ¥ 18600 ¥ 17500
TERR 3% Ree 81 100

A % B Dl ¥ oo o R AR
ot e TR R (i) TR IR R
ffasm

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

500 600

Variance of distribution of wages 81 100

7. {(a)

P16/562

Calculate (i) the average daily wage and
(ii) the variance of the distribution of
wages of all the workers in the firms A

and B taken together.

M v ol WERIRENS |, o@ R
@R ol & ', P

‘Write the nature of the lines of

regression if the two variables are
uncorrelated.
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(b) % O[T B 2
Write True or False :

(i) Cﬂﬁmﬂﬂiﬂﬁwﬂﬂﬂiﬁﬂﬁﬁﬁs

Correlation  coefficient is the
geometric mean between the
regression coefficients.

(i) Rers ot oo ifiads o K
T 9 & Mores ey |
Regression coefficients are not

independent of the change of origin
but of scale.

() =M1 A @RCTA o1 R e cpera
IRTET ICoTT Ty | 4
Prove that correlation coefficient is

independent of change of origin anq
scale.

8. (@) = 6400 IR 5% 1 T4 | 5 wrgifirey
I%7 IR IR WD Yo r IV CIRR S
R ey 7 |

3
Six coins are tossed 6400 times. Using
Poisson distribution, find the
approximate Probability of getting six
heads r timeg
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(b) WD T IS A A 7' | IS Feh

(c

P16/562

I8 (IRA Seifdel fAdy 41 1

Ten coins are thrown simultaneously.
Find the probability of getting at least

seven heads.

ARG IR IF AT T WRRIWE B

I TR S0 4 SrEy 90

2+4=6

Write the equation for the normal
probability curve and mention four

properties of it.
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1. (a)

(b)

(c)

(d)

(e)

P16/562

(10)

GROUP—B

[ (a) Discrete Mathematics
(b) Metric Space ]

(a) Discrete Mathematics

( Marks : 45)

=(=P A Q) SRR SRR 331 BReCHT fora |
Write the denial of =(=PA Q).

P & Q3 3erel fmet R orge 347 |
Prepare the truth table for P Q.
uF B o Iy RAHIRNE - OFRRS
911

List the sentential connectives with
their symbols,

mﬁ%aserﬁmmﬁ,msmﬂ

Using arithmetic representation, show
that

Fpv-p

29 9
Prove that

FAoB if AeqB
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2. (a)

(b)

3. (a)

(b)

(c)
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(11)

T 3R e R 9 - 5
Determine the validity of the following
argument :

p—>-gr—qrE-p
TG 3wt & 3o 7 b1 St i o 2
What do you mean by contradiction?
Give one example.

W% TR TG o 1+1=2
Write True or False :
(i) TSRO (BF BT CEAfoR |
Every chain is a lattice.
(i) (P{a b c), ) TF (Dg, ) AR Tl
i AR |
The two lattices (#2{a b, ¢}, c) and
(D30, |) are isomorphic. ,
@R Teaiadm 7 Rore i’ frean | 2
Define lattice as an algebraic system.
e g v wre i el AR
ffR cafds = @ = el ¥4

Determine with proper reason whether
the following lattice is complemented or

not : e
[of
)"
b
- a
31 B Ao @ivg T3 @2 3+1=4

Is it a distributive lattice?
( Turm Over )
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(d) STR-cEfow wicen fiaan | 2

Define sub-lattice.

4. (o) UG TAMH W PR eEER ‘@ B
A 91 3

Draw the Hasse diagram of a Boolean
algebra with four elements.

(b) W B b1 IFPAM e &F g, be B. o9
T Aa-@+b)=a-b. 3

Let B be a Boolean algebra and aq be B.
Prove that a-(a’+b)=aq. b.

(c) %ﬁﬁmx,y,z?mﬁmﬁﬂl 2

Write all the minterms of three variables

X Y 2

(d) SR IR IR EEER TR @ R
o fRefa 31 4
Obtain  the sum-of-products  in
canonical form of the following Boolean
expression :

(xl +X2)X3 .

(e) IRT-Foa I IR we fw IPpw o

TGS R B RO erep vy 3

Find a minimal sum of products
representation of the following Boolean
function using Karnaugh map :

abé + @bt +abé +abg
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5. (a)

(®)

(c)

P16/562

(13 )

It B @51 PR wTgEdl W WE a€ B, (53
omil ¥4 S=1{0,q a1}, BI 40 AN
ARG XA | 3
If B is a Boolean algebra and a € B, then
prove that S= {0, g, a’, 1} is a Boolean
subalgebra of B.

(b) Metric Space
( Marks : 35)

o1 o R x© Roufed il ke famy 2
Define the discrete metric on a non-
empty set X.

o1 s cFaR b1 TopTte @ @b R
efom Rt 7 (isolated point) @& @r
w? 2
When a point is said to be an isolated
point of a subset in a metric space?

a1 cifts cvae @b SRt IF T ¥
{w?ﬂﬁmﬂaﬂmﬂ\'ﬁmﬁﬂﬁ? d 3fq
34 =, ore frar 4% ‘

dix, y)=1x-yb Y6 yeR
CE'C@R?%W@A=[O,2]3Wﬁ‘ﬁIW | 1+1=2
What do you understand by diameter of
a subset of a metric space? If d is metric
defined on R as

dixy)=lx-yl VxyeR
then find the diameter of the subset
A=[0 2] of R.
{ Turn Over)
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6. (a)

(b)

(c)
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y -

( 14 )

T T A, AT FEaS R QAN [@ o
91 3% R | 4

Prove that in a metric space, each open
sphere is an open set.

o9 T A AlF cFaS 9B BopafS I3 T3
3t o iz WR o7F 15 | 5

Prove that in a metric space, a subset is
closed if and only if its complement is
open.

W% W ST B 1
Write True or False :

mee @GE o7 RS ARewm kR
HE Q oot AR Hef |

The set Q of rationals is dense in
the usual metric space R.

9@ SRR oS o AliF ov e
faar e C o 1+1=2
Define complete metric space with an
example.

o I A, R @ @ cvae afedh

TR ek IR T | WR ReRe
S (1 ? 2+1=3

Prove that every convergent sequence in

a metric space is a Cauchy sequence. Is
the converse true?
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(15 )

(d) @« %4l 6
Prove that :

R @d, = e cPa X3 Y @
Soiewa | Toma Y9 T @Ge oFa
@@l =, T we a3 96 -
271

Let X be a complete metric space
and Y be a subspace of X. Then Y is
complete if and only if it is closed.

7. (a) @51 % CFaR @[ W @b @S At 34T
9 T O (O SefozA T @R W 2

When is a mapping of one metric space
to another metric space said to be

continuous?

(b) R 7S XA y o1 G o | 919 391 Yo
X9 o fo Sz e =, W A i
SR S G cAel =W, 6508 e X @1 f71(G)
Cqrer | 6
Let X and Y be two metric spaces. Prove
that a mapping f of X into Y is
continuous if and only if f'I(G) is open
in X whenever G is open in Y,

* % K
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