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s ’({;}Let f: A> R, Ac R

- and ¢ e
£ R be a cluster

If and

~ point of A. Then show that lim (x)=L
| X—»C

[
Eﬁﬂ@‘ if for Every sequence <Kn> in A that

converges to ¢ such that X, #C, Vne R, the

 hence (f(xu» converges to L, (6)

- itnat l;msm [—2—] does not exist in B but

(6)

(6)

e for x # 0, then find lim f(x) and

X —»{)

(6)

-.__ . 1uous.

(6)

T
i



4; (a) Let AC R and let f and g be real valued functions
on A. Show that if f and g are continuous on A
then their product fg is continuous on A. Also,
give examples of two functions f and g such that
both are discontinuous at a point ¢ € A but their
product is continuous at c. (7%4)

el
ate and prove Boundedness Theorem for
_""us functions on a closed and bounded

nterval. (7'%4)

St hﬁ'imum-Minimum Theorem. Let I = [a,b]
and f: I - R be a continuous function such that
| 0 for each x in I. Prove that there exists
er o >0 such that f(x) = a« for all x in
(7%)
Mé'-_
yc Rand f: A > R such that f(x) = 0 for
: -'-'f';:i that if f is continuous at ¢ € A,
[f is continuous at c. (6)

every mifarmly continuous function on
yus on A. Is the converse true?

'(-'5)_




Try
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(a) Let I c R be an interval, let ¢ € I, and let
f: 1> R and g: 1 - R be functions that

are differentiable at c. Prove that if g(c) = 0,
the function f/g is differentiable at n, and

e

.

f

(£) (o £08(0)-(e)
'g) ()= (2(c)” b

f: R > R be defined by f(x) = |x| + [x t1l,
x € R. Is f differentiable everywhere in R? Find
'- mvatwa of f at the points where it is

(6)

Mean Value Theorem. If f:[a,b] = K
he conditions of Mean Value Theorem

unctjon on 1 if and only if "(x) > 0 for
. . (6)

b '
iy SN iy ,
extrema of the functions

X < :,‘_':_ (6)

, appmx:mnt:
i I
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ve short answers to the following questiop Attempt

il b
IR

'5.1-' .: i!l

-

(i) What is the total no of rotations and total ne of

Vi

- reflections in the dihedral group D,? Describe

;ﬂfﬁla-tiﬂns and reflections) in pictures or

ds. What can you say about the total no of

ons and total no of reflections in the dihedral

15 GL(2, R) a group under addition of

ver in few lines.

 with the property that for any

es b = c. Prove that G is Abelian,
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- (V) Prove that a cyclic group is Abelian, Is the

converse true?

vi)  Find all subgroups of Lo j

1 Rl

neN, is always cyclic whereas U(n),
n=2 may or may not be cyclic”.
- or d;ﬂprﬂve the statement in a few

- (6x2=12)

-.fuf | a and b are rational nos not

is B. group under ordinary
lian or Non-Abelian? Justify



4

j;;:.., Prove that a group of composit, order |
r as 3

mvml proper subgroup. 4402

(c) Prove that order of a cyclic group 1s equal to the

order of its generator. (2%6.5=13)

e that every permutation of a finite set can
be written as a cycle or as a product of distinct

(6)

_ write a cyclic subgroup of order 4 and

eyclic subgroup of order 4.

?sand
¥ 3
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Write o, B and aff as product of 2-
cycles, (3+3=6)

:.'g.;:'_?ﬂ..r,, | = 24. How many left cosets of

H'= <a® iii G = <a> are there? Write each

"G is Abelian.

of a group G and its two

K (H#K) such that HK is

' 1
EEER



6
(i) Let IG| = pq, p ﬂ!jfl 4 are primes. Prove that

1Z(G)| = 1 or Pq. (4+2.5=6.5}

P @} (1) Prove that a subgruup of index 2 1§

normal.
(ii) Let G = U(32), H = U,(32). Write all the
elements of the factor group G/H. Also find
order of 3H in G/H. (3+3.5=6.5)
low that the mapping from R under addition to

- - | cosx  sinx|
O : 18 a
e =SI'X COos X

% Also, -'fiin'n:;l the kernel of the



if

£ i{, Ju ke G ok e g | 18 a subgroup
R

K are two normal subgroups of g

such that Hc X, then prove that

e i
— -

(2%6=12)

s of absoluté value .
f

S |



, SW that G/N is isomorphic to-the group of

all the positive real numbers under multiplication.

(2x6.5=13)

-
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I g) (3y 4x)1+{4x-—y) j
: uct moves once cuuntercluckwme around

_‘ I :qm[if’.ﬁ) ds

;;~iﬂ__?1]+zex}'k and S is that part of
g..xl—zyiwnhz}t}

i [ F.a

" ﬁgyf@-w + tan”' 3:’]i

.1'__ ;I;L .
| " el
ge 9x3 + 4y? = 36.
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Show that (X, d*) is a metric space and d*(x, y) <1,

for every x,y € X. (6)

Le (1.1}“2, be a sequence of real numbers defined

L

X, =a, X 2,::_!:, and Xpa2 =E(.xn + +xn_) for

i

is a Cauchy

1 -"'-.'q*.':"«&f" Pl’,ﬂ-"ﬂ'ﬁ that <x“')“3|

sequet .jh‘ n ﬁmrmusual metric. (6)

ity

ete metric space. Is the metric
integers, with usual metric d, a

> space? Justify. (6)

etric space. Show that for
plnmzs x and y of X,
sjoint "i-n'ut'sr U and V such

(2)



1013 3

B (i) Give an example of the following :

(a) A set in a metric space which is neither a

closed ball nor an open set. (1)

- (b) A metric space in which the interior of the
intersection of an arbitrary family of the
subsets may not be equal to the intersection
of the interiors of the members of the

(2)

(c¢) A metric space in which every singleton is

‘an open set. (1)

ye a metric space. Let A be a subset
losure of A and show that it is the
(6)




3'_'_’{1‘-1&&1: d'(F'ﬂ) i Show that ﬂ.H By s
eton. Does it hold if (X, d) is Incomp|etes

(6)

X "i-:!___. and (Y, dy) be metric spaces ang

Y be a function. Prove that f is continuous

——

only if f(ﬁ)g f(‘A) for all subsets

(6)

on-empty disjoint closed subsets
(X, d). Show that there is 2
lued function f on X such that
XS,V x € Band 0 < fx) < 1.
how it there exist disjoint

K such that A c G and
|
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(a} Define a dense subset uf a metric space (X, d).
Let A c X. Show that A is dense in X if and only
if AC has empty interior. Give an example of a

melric space that has only one dense subset.
(6)

4. (a) Show that the metrics d,, d, and d,, defined on R
o I -

dy(x,y) = Ziz i — il

o ., = (E?-:( X; — yi;)z )1{2 and
; 5 s :”=:M'{_’!x1 .. y{l 1 < i < n}

0 O SEEECT ) and

(6.5)

orphism but not an

(6.5)

P.T.0,
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(o) (i) Let (X, d) be a complete metric space.
Let T: X & X be a mapping such that
d(Tx,Ty) <d(x, ¥), V%, ¥ € X. Does T always
have a ‘ﬁ:i:ﬂ' point? Justify. | (4)

(i) " Let X be any non-empty set and T: X - X

> a mapping sunh that T* (where n is a
ral number, n> 1) has a unique fixed

% € X. Show that x, is also a unique

soint of T. (2.5)

bsets of E, such that their union is

(4+2.5)

tric space such that every
| in some connected

'{153
‘I ! )
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(e) Let (X, d) be a metric space. Then prove that

A (X, d) is disconnected if and only if there exists a

continuous mapping of (X, d) onto the discrete two

element space (X,,d,). - (6.5)

iﬁirtf“ that homeomorphism preserves compactness.

5 .
‘Hence or otherwise show that
I e

i

$(0,1) = {z e C: |zl <1} and

S[0,1] = {z € C: || < 1}
are n ftﬁimﬁﬁamarphi ¢ (4+2.5)

“rry o

d) be a metric space and A c X such that

s U T
{=agk

ery sequence in A has a subsequence converging
¢ for any B ¢ X, there is a point
ach that d(p,B) = d(A,B). If B be a closed

Ry -

such that A n B = ¢, show that

(4.5+2)
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| Let £ be a continuous real-valued fupcyj,,
. Il on

| gompact metric space (X, d,), then shoy,

that

punded and attains its bounds. Does

s i ;"LL'

[d when X is not compact? Justify.

(4+2.5)
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ot of X!+ px* + qx + 1 = 0 is
ther root it and only if r=pq.
(7.5)

=0 . roots



2

‘ ":-“.al“tﬁiﬁ integral roots of

,‘gmgﬂ;ﬁ"— 8x* - 32 = ¢,
= X" < (7.5)

J the polar representation of complex
= c-
(a + i(1 +Cos a), a e [0,27)

(2x/§+ ZiJH
=) (25

;‘ZH: fﬁ]“ ZzZ=

. . [?-5]
ome ﬁ_‘;image for the complex number
4 (7.5
5 -2)
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(b) Let a be an integer, show that there exists an
integer k such that

a? = 3k or a2 = 3k+ L. (7.5)

~ (¢) (i) Prove that ged(n, n+1) = 1 for every natural
' number n. Find integers x and y such that
: n.x + (n+l)y=1.

(ii) Let a, b and ¢ be three natural numbers such
that ged(a, ¢) = 1 and b divides c. Prove that
ged(a, b) = 1. (4+3.5)

(a) Let n>1 be a fixed natural number. Let a, b, ¢

—

- be three integers such that ac = be (mod n) and
~ged(e, n)=1. Prove that a = b (mod n).
(7.5)

the congruence, 7x = 8 (mod 11).  (7.5)



4

”ﬂbﬂ a group such that for any x, y, z in the
group, Xy zx implies y = 7 (called left. -fight
sancellation property). Show that G is Abelian
‘Give an Example of a non-abelian group in which
Yefi-right canccllation property does not hold.

(7.3)

theset G ={1, 5,7, 11} is a group under
ation modulo 12 with the help of the Cayley
(7.5)

far any integer n, the sel
Z} is a subgroup of the group Z
er the operation of addition. Further
(9] % is not @ subgroup of Z.

(

L
L

+3}

-. "-'-.‘-I",. thn'- llaba'1| = lhl l‘l.'JI' d”
¢| denotes the order of an ¢lement
(7.5)

= ‘I.-lj 2\\-*-1 n'l : iS C}'ﬂ“ﬂ

|

addition modulo n. How
22 Further, describe all
= (2+1+4.5)
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[
(d) Show that Sup lI —l: n EN}:l .
ik " n

(&) Let S be a non-empty subset of R that is bounded.
Prove that

1 Inf S = —Sup {-s: se S

) State and prove the Archimedean Property of real
numbers.

3 |-_ ' ::]‘. 1
' .'.'51=r' .—..;-——.: _n, m N : . |-
.{1.1 " € } find Inf S and Sup S

F e

e a convergent sequence. Show that the limit

nvergent sequence is unique.

,'-t Eiﬁﬁn of limit, show that
2n+3 2

': - - : = —
I ?-_'.“"Zi 3
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~(b) Prove that every Cauchy sequence is bounded.

~ (e) Show that the sequence (x,) where
i
i =l+l+l+--~+l, for all ne N,

x5 2 S "
- does not converge.

(d) Find the limit superior and limit inferior of the |
following sequences:

o : _
() *q=(-2)" 1+l], for all ne N
l\. n

1 B L _ :
(ii) X, =(-1)" k%} for all ne N

number which is the sum of the
by the repeating decimal 015 L

e .|| -II'I.--I.
I sy
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(a) State the Ratio Test (Jimit form) for positive series,
Using this test or otherwise, check the convergence
3 of the following series:

@ (%)

ck the convergence of the following series:

oo [ l_ognj

ute convergence of a series. Show
bsolutely convergent series is

(2500)
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Leibnitz theorem for finding the pu

ial coefficient of the product of ty,

~'x)?, prove that

%y, = 0.

S theorem on homogeneous functions

. prove that x—aﬁa- ;m—l-—sin"
| Prﬂ E-}x y{'}y =kl

—+y? -6—21; =sin4u —sin2u .

oy
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(n) State Cauchy's mean value theorem. Verify the
ﬁ;uchy $ mean value theorem for (i) fi(x) = ef,
k) = €™ in [0,1] and (ii) f(x) = sin x, g(x) =

||I mn
Cos x i‘n = U ‘
En

(b) State Taylor’s theorem with Lagrange's form of

I 3
remainder. Show that sin x lies between x-%—
~ BN s
% X
e —— . v
-’ T e

etermine the values of p and q for which

i i. f Bmx

? ~ exists and equals 1.

orem with Cauchy’s form of
ylor’s theorem to prove that

+= if x>0



d the asymptote of the curve

(2500)
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- [3% (356 (359 375
313 [370 | 364
I.,J,I!ii:_-l 356

364 ﬁ E 33
334|397
i .
= ﬁ) The following data gives the sample of tota] nitrogen
' loads (kg N/day) from a particular Chesapeake
Bn}r location. Calculate the median, upper fourth
2 (ﬁntd quartile) and lower fourth (first quartile).

Zl5la

181z =70 12407 2420 T2643 [30.75 [31.54 ]

Data was collected for the sale of homes for ho mes
_ '5~a particular city. The following data gives the
sale ﬁmnﬁnts of homes (in 1000’s of $) that were

L [575 (608 1350 [1285 [408 T[540 553 (679 |

alculate the sample variance and standard

312 ;'__;_"'Ii;znd that he had by
- to multiply each
while t:gllecnng data.
: F Jﬂlues of the
standar, de'-'intmn
Answer wi&uut
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2. (a) A computer consulting firm presently has bids out
on three projects. Let A, = {awarded project ki
for k = 1,2,3, and suppose that P(A,) = .22, P(A)
= 25, P(A,) = 28, P(A, A A,) = .11, P(A; 1 Aj)
= .05, P(A, nAy) = .07, P(A; N A, N A= 0l
Compute the P(A] N Al) and P(A, VA, U Ay

(b) State Baye's Theorem. An individual has three
different email accounts. 70%. of her messages
come into account Al, whereas 20% come into
account A2 and the remaining 10% into account
A3. Of the messages into account Al, only 1%

are spam, whereas the corresponding percentages
‘for accounts A2 and A3 are 2% and 5%,
respectively. A randomly selected mail is found to
be a spam. What is the probability that it came in
‘account A2?

ents of a certain type are shipped to a
er in batches of ten. Suppose that 50% of

Wi gt_a;_iF the probabilities associated
d 2 ﬁ&f@ﬁw components being in the
e condition that one of the two



1

. (a) Starting at a fixed time, the gender of ¢, o
~ born child is observed at a certain hospital ungi) 4
‘boy (B) is born. Let p = P(boy is bory) - 5, B)
- and assume that the successive birp. are
5 gg_dapmluﬂunt Let the random variable

X = the number of births upto and including that
- of the first boy

- '16} Find the probability mass function (pmf) of
- r‘"' X

h Determine the cumulative mass function
(emf) of X.

1
I

) Let amgndﬂm variable be defined as:

£ =1 if a randomly selected vehicle passes an
1 test and X = 0 otherwise

the probability mass fun-:nc-n (pmf)
E?m‘_ (1) pand p(0) =1 -p

l. rm:dnm variable,

Yﬂ

: ‘ﬁ

BRO) - 5 o



R e ]
. (a) The error involved in making a certain measurement
is a continuous random variable with probability

(1) V(X)
(i) V(2X +3)

density function as follows

otherwise

:ﬂ%ﬁ{‘fmsﬁ* -x?) -25x52

the cumulative density function F(x)

o
i L A
1T TR =
-t

vIX)
25% of all students at a large public

. s in a random sample of size
m-nancial aid. Using normal

3 ol

5 _.;;?g' the approximate probabilities

10 students receive aid

sive) of the selected

P. 7L,
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(¢) Define exponential distribution. Find the mean and
standard deviation of an exponentially distributed
random variable X. Are they equal?

5. (a) If a publisher of non technical books takes great
pains to ensure that its books are free of
typographical errors, so that the probability of any
given page containing at least one such error is
0.005 and errors are independent. from page to
page, what is the probability that one of its 400

- page novels will contain

(i) Exactly one page with errors?

(ii) At most three page with errors?

> )

""'Tsumm‘:a company offers its policyholders a

iber of different premium payment options. For
elected policyholder, let the random
lefined as :



7

(1) Determine the probabitity mass function of
X7

(i) Using just the cdf, compute P(3 =X = 6).

“(¢) The weight distribution of parcels sent in a certain
manner is normal with mean value of 12 Ib and
f;s__tand_ard deviation 3.5 lb. The parcel service
wishes to establish a weight value ¢ beyond which
- there will be a surcharge. What value of ¢ is such
~ that 99% of all parcels are under the surcharge

"Eﬂmaﬁuns on x = TOST time (ln

5770 14870 ] 4500 | 3450 | 2700
500 |400 | 375 | 285 225

ate the value of the sample
>n coefficient. Based on this value,
you cnh& the nature of
r &E@i-.twﬂ variables?

T
- P.T.O.
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@) If RBOT is also measured in hours, wha
~ happens to the value of r? Why?

uafﬁllewmg table gives the data on X = rainfull
~ volume {nﬁ) and y = runoff volume (m?) for a

(W (17 |25 [30 @ [47 |55 [67 |
B (15 |15 (25 (21 [46 |38 [ |

f'"--_l",--fﬁﬁﬁﬁl‘_mihﬂ the equation of the estimated
- regression line using the principle of least
Square.

@ Eﬁﬁ:ﬁaﬁa the runoff volume when the

”:1 volume is 70.

_'_,1 p:rnduct is a random variable
ﬁ ﬂ.ﬂnﬂ_ﬂrd deviation 1.5 g. I

hat the sample

X is between

(5000)
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:.I I{aﬁ) Define fixed point of a function and construct gy,

algorithm to implement the fixed point iteration
scheme to find a fixed point of a function. Fipg

the fixed point of f{x) = 2x(1 — x). (6)

(6)

(6.5)

= d4x—8 =0 in the
-:'_-_’.'"'n. od t1ll fﬂuﬂ'h
(6.5)

bl

T
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| %
o (c) Perform three iterations of sccant method to
| Hi |
_ . “determine the location of the approximate root of

- the equation x* + x* — 3x — 3 = 0 on the interval

(1, 2). Given the exact value of the root is



4

9x, + Ixyi— 20xy = 7

‘Take the initial approximation as X = (0, o,

T . :
‘and do three iterations. (6.5)

1th '?iﬁ}@u's‘s-hnnbi iteration scheme to solve




I"Ft

(6)

of based on the points x;, x,, x,.

(6)
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5. (a) Find the highest degree of the polynomial for which

the second order backward difference

approximation for the first derivative

\ o 3f(%0) =4f (xo=h)+ f (xo—2h)
f'(x0) = -7

provides the exact value of the derivative

spective of h. (6]
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(c) Approximate the derivative of f(x) = Sin x at x,
= rusing the second order central difference

” fﬂmulat“klﬂg h = %, % and 1/8 and then

extrapolate from these values using Richardson

(6)

:;gg 51;@;15‘3‘@*5 rule, approximate the value,

he integral [’lnxdx.. Verify that the
cal error bound holds. (6.5)

.' ‘method to approximate the solution

problem 5= 2,0<t<2,. x(0) -

on {i;xl(t} =V zet = 1' y
t each step.  (6.5)




mal RK2 method to APProximae the

. dx
e initial value problem 7 =14

j= ] taking the step size as b = ¢
(6.5)
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. I
, |}-—m Find the inverse Laplace transform of |,

l
function F(s) = ==

m'-— 2x = 0; x(0)= 0, x'(0) = 2 (6)

¥ RN

ind two linearly independent Frobenius serics
2xy" —y' -y -0 (6)
solutiens in powers of x of the
quation. State the recurrence relation

(6)

d to solve the given linear
(6)
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any time. The unicading time required for a ship
depends on the type and the amount of cargo,
Below is given a situation with 5 ships;

Ship | Ship2 | Ship3 | Ship4 | Ship 5

: between successive | 10 20 45 50 75

70 35 40 80 90

| :-_;amv the timeline diagram depicting clearly the
Situation for each ship. Also determine length of

longest queue and total time in which docking
- facilities are idle. (6)

T .H' us 13 a.nd SEEd l. 1s there cycling? If
yes, then give the period of cycling. (6)

mine the number of edges of C,, Q,
(3)

’fE_1 Handshaking Lemma. (3)

(6)

gwtn four cubes having
acked in a manner so that

P.T.O.
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cach side of the stack formed will have all (he

four colours exactly once. (6)
- [w] " =Y B
[(Alvls]a] [ai¥|sic]| [elnin[vilc|y GRE=
~ cube 1 cube 2 cube 3 cubo 4

(d) By finding an Eulerian trail in K., arrange a set of
fifteen dominoes [0 -0 to 4-4] in a ring,

(6)

- A . . = ]

4. (a) Use the factorization -

st dat = (52205 + 2a%) (24 2as + 207

‘and apply inverse Laplace transform to show that :

r—| =yl E 1] - _ =
B L aa =cosh at cos at (7)

_ St ize the: ]argest deviation, given
{ L = &x and data set below :

(7)

€ %(0) =0, x/(0) - 0 g

8. What is the degrec
ese five graphs? Draw
J (7)

(1500)
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SECTION 1

(n) Let N, be the set of non-negative integers. Define
a relation <on N, as: Form,ne N, m<nifm

~ divides n, that is, if there exists k < N,: n=km.

{ Then show that < is an order relation on N .

! (24)

b) If !-T[:'?'-; £2’, ‘3’ denote chains of one, two, three

nts respectwcly and 3 denotes anti chain of
ents, then draw the Hasse diagram for

fual of LEK when L = 3 and K =1 & (2x2).
(2%)
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(b) Define upper bound and luwur bound of a subset

S of a partially ordered set P. Construct an

example of a partially ordered set P and its subset

;:.S. and give the set of all upper bounds and lower

- bounds of S. (€))

| Ln tg Let P and Q be ordered sets. Then show that the
~ ordered sets P and Q are order isomorphic iff
there exist order preserving maps ¢: P —» Q and
ﬂ __, - Q — P such that:

."u’ﬁ.\l idy, and Yoo = id, where idg: S S

mn ates the identity map on S given by: idg (X) =X,
(3) -

SECTION 1I

D, = {L 2.4,5,6,12,20,30,60} be an

‘ snfbm of Ny = N U {0}, N being the set
| numbers. If ‘<’ is defined on D, by
ami only if m divides n then show that
Lot form a lattice. Also Draw the diagram

ind elements a, b, ¢, d € D,, such
nd "ﬂ.d do not exist in Dy (5%)

. of a J;lIli*:ce Prove that every

isa 'klhwand also a sublattice
(5%4)

p.T.O.
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(c) Define modular lattice. Prove that a humomorphic
image of modular lattice is modular. (5%)

(a) Let L be a lattice. For any a,b, ¢ € L, show thy
the following inequalities hold -

"(i)a-n(bveJZ(aab}v(aAc)
Iﬁ)'u&‘t‘::’}an(hvc}’a[ah b) v ¢
(5)
et (L, A, v) be an algebraic lattice. If we define
asb: o avh =p
*Eﬂlllt (L, <) is a lattice ordered set,

(5)
*ﬁlmibutwc lattices. Prove tha
L, x L ,gg a distributive lattice.

......



5
e L

(b) Show that a Boolean Algebra is relatively

(5%)

- f=xyz+ X'yz' + X’y'z + xy'z' + xy'z

using Quine’s McCluskey method. (5%)

Define a system of normal forms. Find conjunctive
‘normal form for P=y72+xyz, (5)

Fs

mplify the Boolean expression :

= Wxy'z + wixyz + wixyz® + WXY'z + wxyz +
T wWX'y'z+wx'yz

symbolic gate representation of the

Apiali . (5)

P10l
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SECTION IV

how that the sum of the degrees of the
of a pseudograph is an even number
to twice the number of edges.

BEE N e vertices of degree 4 and
es of degree 2. How many edges
' (514)

(5%)

raph? Determine whether
S bipartite or not. Give
_:plai,n- why the graph

[ €
I




(4

I?aﬂn: 1Somorphism of graphs. Also label
_gﬂm following Braphs so gag
~isomorphism,

1o show an

(5%)

't a Gray Code of length 3 using the
of Hamiltonian Cycles. (5%)

2‘1'11’5 algorithm to find a shortest path
11 other vertices in the weighted graph

(5%)
C D
1 8 2' 7] 9
1 oo AN 4 >E

il Gf F

: .Q_-,-,graph G with 28 edges
y of degree 3 or 67

—)

L - P.T.0.



By f@{ Define Eulerian circuit. Is the given graph
:Eﬂgian? Give reasons for your answer,

(5%)

......

(1500)
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1. (1) If the random variable be the time IN seconds
between incoming telephone calls ar a busy

switchboard, Suppose that a reasonable

probability mode] for X IS given by the probability

density function -

D<x <o

elsewhere

Show that Iy satisfies the properties of a

mhimydensny function. Also show th

at the

that the time between sy

cCessive

~exceed 4 seconds is 0.3679, (6)

andom variables X, and X, have the



3

Find E(X,X3), E(X,), E(7X X2 + 5X,). (6)

(iii) Let the random variables X and Y have the joint

s

: ey if<x<y<w®

o y)=1 X <y <
( : ) {'t:_t, otherwise

Find the marginal pdf of X and . (6)
i) Let X be a continuous random variable with pdf

[kxe™, x20,2>0
otherwise

etermine the constant k, mean, variance and

umulative distribution function of X.  (6)

m variable X is uniformly distributed
pval (@, B] then find the mean,
moment generating function of
N (6)
P.T.O,



4

6y ifﬂﬁy{xﬂl
:' x’?)_ {U, elsewhere

find the E(Y[x) and E[E(F|x)]. ©)

°t (X, y) be a random vector such thap

e off is finite. Then show that

(6)



5

L  the random variables X and Y have the

linear conditional means E(Y|x) = 4x + 3 and -

) = et 3. Find the mean of X, mean of
he correlation coefficient. (6)

dom variables X, and X, have the

[x) +%, if 0<x;<l, 0<x; <l
' elsewhere

Kam not independent.

Jﬁhéb“‘ys‘hav s Theorem.
(6.5)

1at an applicant for
~‘ road test on the



. " L]
=L
B

6.
will finally pass the test on the fourth try?

(6.5)
~, i) Ca culate the correlation coefficient for the
lowing age (in years) of husband’s (X) and

B T T e oo 2

Ave a bivariate normal distribution,

d

Lliﬁﬂ#ﬂ}’ of Y given X=yx is

(6.5)



W e

(% +x%5)e™ if 0<x <], 0<xy <1, 0<x;

‘10, elsewhere

Find the regression equation of X, on X, and X,

(6.5)

o fair dice are tossed 600 times. Let X

e the number of times a total of 7

Use Central limit theorem to find

L

115). (6.5)



X =nb

Jno(1-6)

approaches that of the standard normal

~ moment generating function of 7 -

(6.5)
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~ (b) A uniform bar AB, 10 feet long is hinged at B ang
s supported in a vertical plane by a light string
AC 10 feet above B. If AB weighs 20 Ibs ang
AC = 15 feet, find the tension in AC and the
- reaction at B. (8)

'fhﬂ mass centre of a cubical box with no lid,

des and bottom being made of the same thin
-
Ls

Tl

ty v, find at any instant the velocity
on of two points of the rim which
Jh above the road. Examine the




3 .
LiﬂmﬁﬁW' Many vertices and how many edges do

K Rk have? For which value of m and n is K
regl wular? (7)

~of n are C, and W bipartite? (7)
ate Handshaking theorem. Also find number of

in a graph with 10 vertices each of degree
(7)

"-mmplete graph. Using principle of
tical induction prove that number of edges

(7)



4
x(G) < A(G) < min__, dag(v)

wihare k(G) and A(G) are vertex connectivity and
E-.'?-."%BF connectivity of graph respectively. (7)
I|

_ “’  the Bukstra s Algorithm to find shorfest path
1 A to F i m thc graph given below : (7.5)

niche overlap graph for six species of
#hammu thrush cumpﬂta with the

' woodpecker. s there any
(7.5)

raph with n vertices has
(7.3)
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(¢) Name the piece of code that loads operating

e - System into the memory and starts its execution.

(1)

{d) How many new processes are created in the

ﬁﬂﬁﬁiﬂglﬁud&? (2)




1703 3

() Assuming a 1-KB page size, what are the page
numbers and offsets for the following address
i references (provided as decimal numbers):

(i) 2378
- (i) 9360 )

at is the purpose of command interpreter? Why
from the kernel? (2)

Sl e
'

je Linux commands for the following :

(2+2)

T

n file “file2.txt” containing
s and marks obtained.

p |

(242)

and Multi-tasking



Iy
-~ 1703 !
e (k) Define the following terms : (1%4)
= (i) Dispatch Latency
K )
(i) Seek Time
¥ (iii) Rotational Latency
| .
: (iv) Response Time

Consider the following set of processes, with the
ngth of CPU burst time given in milliseconds :

s
..-.-':_ = 3
EaliG)

ts illustrating the execution of
0 non-preemptive Shortes!
Round Robin (Time Slice -

e al id waiting time

b Wmenliﬂnﬂd
| (6 +4)



5

nsider a paging system with the page table

C
1 i '
=R AR =)

‘memory reference takes 200
nanoseconds, how long does a paged

emory reference take?

f we add TLBs and 80% of all page table
ces are found in the TLBs, what is

R,

e effective memory access time? Assume
taken to access a TLB is 20
(2+4)

sumstances under which a CPU
cision may take place. (4)
nt for operating system (o
CPU-bound and 1/0-bound

he scheduler that takes

» (3+1)



T .
__ I |L '%03 6
i
o v () Name the system programs which perform (he

- following tasks : (3)
(i) Create or modify the contents of file,

(u) Compile a program written in high leve]

language.

n contained in it. (143)

r activities of operating system

ollowing :

(2+2)

hildren processes.

| l: \
"“. { tﬂ_:ﬁt comm on
(4)



7

) Explain three different uses of ‘cat’ command.
with suitable examples. (3)

iscuss the main advantage of Demand Paging.
s Effective Access Time computed for a

paged memory? (3)

r}r partitions of 100KB, 500KB,
OKB and 600KB (in order), how would
 Best-fit and Worst-fit algorithms place
0 -‘:s;ze 212KB, 417KB, 120KB and

r)? Which algorithm makes the most

(6)

pace of eight pages of
physical memory



(b) What are the main advantages of using Layered
Approach over Simple Structure for Operating
System design? What are the disadvantages of

using the Layered Approach? (4)

Vhat do you understand by Swapping? List any

two reasons why swapping is not supported on
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(b) Let the element "a" belong to @ group and
@' = e Express the inverse of each of the

elements @, of, a* and «'' in the form a* for
(6)

.

some positive integer k.
~ (©) Let o = (1,5,7)(2,5,3) (1,6). Then find o™ (6)

Y

2. ”@)1&1 G be a group and let H be a nonempty subset
k '% I pfﬁ. If ab is in H whenever « and b are in H
:I ’i““ !is in H whenever a is in H, then H is a
 subgroup of G. (6)

.=:;at=,,:..~e-—-. ﬁhﬂmgmup and H and K be

(6)

(6)
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- :_;.;'];'I, ,
TS 3

- @8 acycle or as a product of disjoint cycles. (ﬁ)

Unit 11 i M

I’ .-,--....

) State the subring test. Check whether the set

~ [[a o
'.'I lr = v : " -
- 1&@3 &] H bﬁz} 1S @ subring of the ring of all

-} |
& * 2 matrices over Z.the set of mtegcrs (6.5)
- a field. Prove that a finite commutative

umty having no zero divisors is a field

(6.5)

| 11 L-Fw ut .[.Qﬁ]={n+bﬁ1a.beg} forms a
Is it a field? If yes, justify your answer,
-" L .. (6.5)

s
' " Unit 111
{ I'

'. .4 of two subspaces of a

s _lublpace of V(F). Is the
H.'___lt,-- subspaces? Justfy

(6.3)

PT.OQ

b
(c) Ev . : . o _ =
! (<) E“?ﬂ? permutation of a finite set can be written

!
3
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over 2 ﬁﬂid F.

(b) Define basis of a vector spact

Prove that every element of 2 vector space

uniquely expressible as a linear combination of
(6.5)

+ - elements of the basis.

= @}M whether the vectors (- 12 (-1,2.-4), (-
1,-1,2) form a basis of R’. (6.5)

-Ef'l'!':‘i W‘ V—>U be a Linear Transformation. Define
W N(T) and range R(T) of T Show that
') and R(T) are subspaces of V and U
:':;;. ly. (6.5)

inear Transformation. Prove that there
inea Trnnsfurﬁatiun T: R®—> R? such
1,0.2} and T(2,3) = (1,-1.4). Fmd T
(6.5)

3¢ a Linear Transformation defined
2, '31‘-*‘3,- -x- 2y+22). Find
ﬂﬂlﬁl‘j’ of T. Verify
(6.5)
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2
ribe the graph of the curve:

= U

Find its foci, vertices and the ends f the
I - minnr

: %‘E:-ﬁ.—...
. : | 2
Ffind an equation for the parabolic arc With
height h, shown in the accumpan]ring

(50

at
. Tl
-

Or th ‘-’f_!{!*h;l'lfbo!a_' that has axis

3
1
R s

3 4
o

! 5;_:',_--- has foci (1.2)
' - IH“ .2. "



.

be the graph ol the hyperbai,

gihwedyl e dy + 8y - T =~ 0
Also sketch its graph.

,i,i,E are three mutually perpendicular unil
, then prove that

e = )
na+h+f:1 =N
i

v as the sum of a vector parallel to b

‘@ vector orthogonal 10 b where

poF0).



P -

{2) Consider the equation x* - xy + y* + 12 = g,
_ 2 =

m: the coordinate axes 1o remove Y
Then identify and sketch the curve

B) Let an x'yZoordinate system be obtained by
ot ting an xy -coordinate system through an angle

P = s

'_: 'L1 .ﬁ‘.

i _ 1

{3) Find the x'y"-coordinates of the point whose
— —

ates are (421,_3}_

i) Find an cquation of the curve

= = 3y 2" ¢ 6= 0 in xy"coordinates.
a Y

I

A
sribe the surface whose eguation is given as

n

' ""_'_i,_fi.j- the point P(2, 5, -3) 1o the



, 2 - 5
-

by (e) Show that the lines L, and L, are paralle] and find
| the distance between them

-
- "

2 job Placemen agency waprs o

.-3’a£nr-n‘_'&nﬂida:¢s Ann, Judy ang
wers Al, Brian and gy on
and Wednesday i such g

way
ate getg '-;ih’teﬂricwg:‘_d by

each



e

M
.

?ﬁ‘jﬁhl edgc Cover

epl set of vertices.
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ol @ fow Fds
) 1 W WE-vE & e g Ry v P e W swen
_J: 2. T W W S wwe F (vl B 13 3w
o it v & IR A
Wq}a@z}%ma&m%t

- ﬁm-ﬁwmaﬁﬁm%ﬂﬁ?ﬁww%ﬁﬁm wfere
wmmwwﬁﬁmmt

H.“i

| Percentage

.;_—-—"'*'ilrl“.l »

-""’".'-"
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Listening to Music 12%

Playing Games 4%

Reading 3%

| Sending Emails 9%

Social Media 18%

Surfing the Internet 7%

".“' Taking Photos 3%
i Talking 6%
Texting 18%

YouTube 2%

|Others : 8%

'I ~ (a) How can we construct a bar chart, a pie
R =!| - chart, and a Pareto chart of the above data
by wsing Excel/R? Write syntax also.

J #

A

o
1
»
N
1t
i
\
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O — L LR i #Ew & o
mm&mﬁﬁmmmmmm
@ R ¥ ot 9 W A TE T

Percentage B

_Mob'ile phone activity
~ -_Mking 2%
| Checking Data & Time 8% i

"f.'* o T
p e OiE @ &
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(@) s frar ¥ wa sttt Rl & 8 e
wt - A frem fafy adiam 27

(i) whwgs i fafee fafdd w0 #7 B0 A o we

"@ The following data represents the per litre
~ consumption of two wheelers : (6,2)

28 24 26 24 39
37 3 |40 25 25 13 30

a) | ow variance, standard deviation, range can
" be calculated by using either excel/R of
~ the above data? Write syntax only.

tice y _rfqpresent' the skewness of the

].I
1ata.
L et . A _lt

(5)

& e | w
24 39
R
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mw%mxmmmmm
e e, A I #A d o FEA

37 daw fadww f

(%)

*ﬁq) S e @ fwEr A AAEE w1 OH
PR

=
s -
I!

(6.2)

1a o o 7 |3

pute the first quartile (Q,), Second
(Qz} and third quartile (Q,) for




el v

(%) v siwd @ fe won wgde (0,), e

o (Q,) s g wdw (Q,) # o
e B

'ﬁ] TR ¥ A Z-vR A e w5

(i) ¥ w7 1 e

I'he Cereals lists the calories and sugar, in grams,
n or rkmmg of seven breakfast cereals :
NN (6,2)

Calories Suger
80 3
T100 2
1100 T4

' 3

11

10

e _ - of correlation.
[F E

P:T.0.



See 30116 8
]";ET-S" i.l- :

Rt ~ (ii) Why is the
g & P 5 of the population mean

-
of given data set

sample mean an unbiased estimator
9 Prove it with the help
(3)

Aﬂmm&trahvt Assistant | Number of Errors
AT ﬂ . Xz 3 .
X = 2

| 0 1 OBt =
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(i) ﬂwmmmﬁw mmﬁi?ﬁ?
T ¥ A A W ¥ W AR R

BN e e E e
' _ j.ﬂ Xi=3
| [ X:=2
[X,=1
X.=4

-------

(6,2)

2009 [ 2010 | 2011 [2012 [2013 [2014 |

205 [205 [200 [190 |70 |10 |
2 Sl :

i

ere appear to be any change in
sales over time? Explain

;'-mﬁﬁiﬂﬁ%ia}hw

P.T.0
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(i) mﬂnmnﬁnﬁuzmaizuunaﬂﬁq
ﬁﬁ(sﬁﬁﬂi]ﬁwwt;

2004 m#m 007 Tm"_ % | 2010 "Einf?:b‘: 3613 |
— S
100 176 rlﬁ"_mo o4 1305 | 204 208 | 194

= 1 i - -

(%) v& @ sgea Wiz ® FE

() o wwa & g At fE ¥ W aee e
2 B7 EwAEA

I " L] . - * v
" (i) Determining the interval that includes a fixed

'_--pﬂrtiun of the sample means by using

“symmetrically distributed around the population

|l |'.

on the sample of 25 boxes. (6)

n that will include 95% of the sample mcans.

R
plain type | type Il Error (4)
. | .

Ea
I

=.
s W

cally the empirical rule (3)



J..u. N 11

||(&)Wlmuwﬁmﬁl

: '1| oo

"‘ -ulaﬂ}‘ concerned that the mean weight of
[mﬁamlate bar is not grea.ter than 6.03 ounces.

t‘] &aewatmn is 0.02 ounce. Using the
ﬂgw’l of slgmf icance, is there evidence

(8)
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| b w1 v # B SeEeE @ Faea didee Al w ae
603 st & sferm 87 fv 0 www W oA & fo
AA-2H 2 A w

‘Write any two of the followings : (6.5.6.5)
Ol
:'-‘.‘.I:.":_.‘L_- A Statistic and A parameter?

»” -

Six steps of Critical Value Approach to

2
Box li-‘ ot and Scatter plot

WIS

- '_'_:IQ%“:-' -y e
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.+ bound of the subset B = 1€ d.e|
ing Hasse diggam. (7.5)
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(b)Y IT s a homomorphisn from
lattice M. Show that the

LACLY = (£(1): / e L. is a sublattice of M.

(7.5)

a lattice L to anog,.,

homomorphic tmave
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(€) Define a sublattice of a lattice. Show" that every

ROW empty subset of a chain is a sublattice.
¥.5)

#L () Define a distributive lattice. Show that Cvery charn

is a distributive lattice. (7.5)

(b) flaat 'tt-.,,gl} and (L
e a

2 53) be two orderad lnttiLe\.
relation < on their Cartﬂ"-‘mn r.trnduc'

e L by (a,,a, } < (by, by) if dﬂd \only if

. Li_m a, <, h, in L,. Prove tha (L.x)
(7.5)
'l‘e" that mep!emenl of an
twr: lattice neeg mm hc
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' : T hat is Dw] unctive normal form and Conjunctive
ngsrmui form? Find the DN form and CN form of
i:hc I&‘ullnwing Buulun function.

_I:_.;‘-n ?f- z) = xy- '+ Xz + yz (7.5)
i ‘! 2 ‘ '

N :
. 1s Karnaugh mnp? Use Kamaugh map

1M =-t«a~ find a minimal form nf the function

o ,-a-{- XVzw + XYZW + XYyZW (7.5)

: (7.5)

ching circuit diagram for the

) T X3(x5 + %))

B+ X) + x;5(x,+ x0)x))

(7.5)

te, NOR gate and NAND
polynomial of the
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ntial equation

0 is not exact.

or of Enrm ¥ n being an
grating factor and find



K (¢) Solve

L lhfm{{-] + }’]dx == xcly =0 . (6+6)

find the orthogonal trajectories of x* + y* = 2cx,
¢ being an arbitrary constant.

c D
b

‘that e** and e** are two linearly independent

2 -s_-l solution. (6+0)

0)=0, y'(0)=0.
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(b) Find the general solution of the differential equation

d}’ dy+z |

dx ]+c15

using the method of variation of parameters.
(¢) Find the general solution of

H‘z ¥+x::+4y 2xIn(x), (6+6)

that x =3¢”, y=2e" and x=e¢'", y=-2¢ "' are
sar "_,'rmdepﬁnde:nt solutions on every interval

P.T.O.
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(c) Solve the initial value problem

ﬂﬂtzy -8, Y =4, y(my=-1. (670

(a) Find the partial differential equation satisfied by
the following surface

= f(x-Y)

- "E&nd the general solution of the partial differential

.L:.ﬁ'

o ;;_.-gi:._:-ﬁ. (0, y) = e . (6.5+6.5)

on and obtain general
oy ‘" i fﬂm
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ents, such that P(A®) = a.

(6.5)
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| ability of three selected children are | girl
~ and 2 boys is 13/22. (6.5)

.T" Urn | has 2 white and 3 black balls, Urn II has 4
' white and 1 black balls, and Urn HI has 3 white
an *;il ‘black balls. An um is selected at random
and a ball drawn at random 0 be white. Find the

"'_"ty that the ball is from urn L. (6.5)

e X is a random variable and the pm f is

2 3 4
0435 0.27 0.03

he following E(X), V(X) and o(X).

moments about mean, where
(6)

‘variable with E(X)=10
ve number a and b
m 0 and variance 1.

(6)

y distribution :
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- Find E(X) and E(X?) and using the law of

eXxpectation, evaluate E[(2X + 1)?]. (6.5)

(b) Obtain the moment generating function of the
~ Geometric distribution. Hence, find its mean.

(6.5)
¢) Prove E(X+Y) = E(X) + E(Y), where X and Y are
wd.lrs-cret: random variables. (6)
I
[ Let X and Y have joint pdf: (6)

(X, y) = cxy 0<x<1, 0<y<32.

2 ‘ﬁf (1} the value of c, (i1) the marginal
tributions,

(6)
nential distribution, find (i) its moment
ng function (i) P(X>1) (6)

ta support the assumption of a
n IQ of 100? (Given tabulated
i5.2.262). (6.5)

n 9000 times and a throw of 3 or
nes. Can the dice be regarded

(6.5)

P T.0)
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- (c) A random sample of 400 items has a mean of §2
and standard deviation of 18. Find 95% confidence
limits for the population mean. (6.5)
. Il

6. (a) The theory predicts that the proportion of beans
rin4grnupsA B, C, D should be 9:3:3:1. In an
.igx@mmant among 1600 beans, the numbers in the
- ﬂﬁgwups were 882, 313, 287 and 118. Does the

E m: nment support the theory? (Given tabulated
.::-, square(0.05) for 3 df is 7.81). (6)

ceording to sex and nature of work. Test
ier nature of work is independent of the sex

Unskilled
20
30

dare (0.05) for 1 df is 3.84.)
(6)
accine in controlling TB

M



