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(a)

(b)

(a)

Unit -1

Define a bounded above set, a bounded

below set, supremum of a bounded above

sét and infimum of a bounded below set. If

1 -11 1 '
S_{'—'l’za 3 34’"--:'(_1)nl'ns -----}

Find Sup S and Inf;S.

Prove that the ihterse(_:tion of a finite
number of open sets is open. What happens
if the family consists of infinite number of
open sets 7 Justify your answer.

OR

Define limit point of a set. State Bolzano
Weierstrass Theorem and show by an
example that condmon of boundedness in
the theoreim can not be relaxed.

Prove that a function continuous on a
closed interval [a, b} is bounded on [a, b].

Prove that every convergent sequence is,

bounded. Is every bounded sequence

convergent ? Justify. -



| (b) Test for convergence any two of the
' following series :

) ni(\lﬁ‘ﬂ/ﬁ)

[+2]

| (i) ngz (log n)" '

213 o
‘(iii) §+f57+-é"3'+....+§'+....

OR

. . _—
 (a) Prove that It (l +—) exists and lies
n—»w n : )

between 2 and 3.

" i(b) State and prove Cauchy’s n root test for

the convergence of an infinite series of
| positive terms. :

3. (a) Let f be a continuous function defined on a
closed and bounded interval [a, b]. Prove
| that f is Rxemann integrable on [a, b]. 7

(b) Show that the integral
: -
-1 J‘x““](l—x)“'ldx
| 0
-converges ifand only tf m>0,n>0. 6

OR

185 3 P.T.O.



(a) Define Gamma function and prove that :
- | |
\In[(2m)=22m-1 f(m)f(m+5),m>0. 7

(b) Examine the pointwise and uniform -
convergence of <f, (x)> where

f.()= m:{anx, 0<x<2n ' 6

Unit ~ 11
Computer Programming

4, (a) Calculate the final value of b in the -
following sequence of statements. )

float b ;
inta;
b=2.56;

b=(b+0.05)*10;

i=b;
b=i;
b=b/10.0; 6

885 4



(b)y Write a pro‘gram'to multiply two matrices
of order 2 x 3 and 3 x 2. _ 7

v OR

(a) Write C expressions corresponding to the

following :
xy+n T+ x
. P+
: — 4z
) >
(i) x5+ 10%% + 823 + 4x +2 6

(b) Give a set of integers, count the number of
negative, zero and positive integers. 7

I ~ Unit-H1(1)
’ Numerical Analysis

ote : Use of scientific calculator is allowed.

.(a)l Find' the iterative method based on the
| » 1
Newton-Raphson method for finding \[ﬁ N

where. N is a positive real number. Apply
the methods to N = 18 to obtain the results
i correct to two decimal places. 6
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(b)

(a)

(b)

Determine the convergence factor for the

Jacobi and Gauss-Seidel methods for the

system.
4 0 2 x| 4
0 5 2 X |={ 3
5 4 10 X3 2
OR

To solve the system of equations

dx+y+2z=4
Ix+5y+z=7
x+y+3z=

Set up the Gauss-Seidel iterative scheme
and iterate three times starting with the
initial vector X° = 0. Compare with the

exact solution,

Find the interval in which the smallest
positive root of the equation '

X3 —x—4=0Ilies

Determine the root correct to two decimal
places, using the bisection method. -

6



. (a) Let fx) = log(1 + x), x, = l.and x; = 1.1.
Use linear interpolation to calculate an
_approximate value of f(1.04) and obtain a
bound on the truncation error. 6

N .
(b) Evaluate the integral J‘f:“”f.2 cos x dx, using |
i -1

* Gauss-Legendre 3-point formula. -6

o OR

: (a) "Find the divided differences ~of
fx)=x3-x2+3x+ 8 for the arguments
0 1,4,5. - 6

/2

' (by ; Compute J'sin dx, using Simpson’s three
eighth’s rule of integration. 6

Unit - 111 (2)
‘Discrete Mathematlcs

(a) | Find the length of a shortest path between a
and z in the weighted graph.
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(b) Find the planar graph of the following :

6
OR
(a) Define the following : |
~ (i)  Undirected graphs
(if) Sub graph
(iii) Walk, Path and Circuit s

(b) Show that any simple, connected graph

with 31 edges and 12 vertices is not planar. &

6. (a) Define the following : ‘
(i) an AND gate
(i) an OR gate
(iit) aNOT gate ‘ l
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= (b) Write thc logic table and output of the

(a)

(b)

885

followmg circuit ;

® X2 e D_D_—
@ xz—% 6

OR

Define conjunctive normal form and
disjunctive normal form. Find the
disjunctive normal form of the function

whose conjuctive normal form is

f=(xvyvz)/\(xvyvi)/\(x'v?vz)/\
GVvyVDAEVYVI)

Find the function f that represents the

‘circuit

and then find the circuit ‘which would be
open (closed) when the above circuit is
closed (open).
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(b) Draw the circuits represented by the

(a)

(b)

(@)

(b)

Boolean functions
iy f=an(bvc).

G) f=anfbvdv@Eala vdve)ab

Unit 111 (3)

Mathematical Statistics

Find the mean deviation from the mean and
the standard deviation of the Arithmetic
Progressiona,a+d, ....... , a+ 2nd and prove
that the latter is greater than the former.

Find the mean, variance, moment generating
function of the Poisson distribution.

OR

Show that the mean deviation from the mean
" e 4 .
of the normal distantlon is about o of its

standard deviation.
Fit a straight line to the data :
x 0 1 2 3 4

y 1 1.8 33 45 63

10
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(b)

®

(b)

(a)

(b)

If X, X,, X; are, uncorrélated variables

each having the same standard deviation,

. obtain the correlation coefficient between

u=xl+x2_andv=x2+x3. 6

State and prove the theorem of total
probability. R 6

OR

Show that E(XY) = E(X) E(Y) where X and
Y. are two independent random variables. 6

Define moment _generating function of a
random variable and prove its properties.- 6

Unit — ITI (4)

Mechanics

Forces P, P, Py, P,, Py, Py act along_the
sides of a regular hexagon taken in order.

- Show that they will be in equilibrium if = ™

Py +Py+Py+P, + P +P, =0

and P, P, =P, —P, =P, P, 6

Find the C.G. of a solid uniform hemisphere

of radius ‘a’. 6
OR
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(@)

(b)

@

A and B are two fixed points in a horizontal
line at a distance ‘c’ apart. Two fine light
strings AC and BC of lengths ‘b’ and ‘a’
respectively support a mass at C. Show that

the tensions of the strings are in the ratio.
bla? + ¢ - b?) : a(b? + ¢? - a?).

A regular hexagon ABCDEF consists of six
equal rods which are each of weight W and
are freely jointed together. The hexagon rests
in a vertical plane and AB is in contact with a
horizontal table. If C and F be connected by a
light string, prove that its tension is Wﬁ.

A body travels a distances ‘s’ in *t’ seconds.
It starts from rest and ends at rest. In the first
part of the joumey, it moves with constant
acceleration f and in the second part with

constant retardation r. Show that

12



(b) If*l;” be the length of an imperfectly adjusted’
second-s pendulum which _gains'fn’ sé_co_rids in
one hour and ‘/,” the length of one which
loses ‘n’ seconds in one hour, at the same
place, show that true length of ,se'conds

pendulum is
'411 A

L+ L+ 21l L : 6

OR

(@ Ifv, and v, be the velocities at the ends of a

focal chord of a projectile’s path and “w’, the

horizontal component of velocity, show that

111
viZ vl

(b) Assuming that the eccentricity ‘% of a
planet’s orbit is a small fraction, show that the
ratio of the time taken by the planet to travel
over the halves of its orbit separated by the
minor axis is nearly
1+ fe

n
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Unit—1II (5)

Theory of Games

5. (a) Solve graphically the following linear

programming problem :

Maximize Z = 2.5x, + X,

Subject to 3x; +5x;, <15
5x; +2x, <10

Xy, Xy 20

(b) Write down the dual of the following linear

programming problem :
Maximize Z = 6x, + 4x, + x5 + Tx, + 5x4
Subject to. 3x, + 7x, + 8xy + 5x, + x5 =2
2x, +x,+3x; +9x5=6
X |y X X3, %3 2 0, X5 is unrestricted
OR |
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(b}

@

Solve the following linear programming
problem : '

. Maximize Z = 107x, +x, +2x,

" Subject to 14331 +xy~6xy+3x, =7 A

x| -xy~x; <0

Xy X, X3, %, 20 : 6

'=Using-Charne’é Big M method solve the

following linear programming problem :
Minimize Z = 2x, +';>c'2

!

Subjectto 3x| +x,=3

4x +3x,26

' A xl,xz.ZI_O < .6

Solve graphically the game whose pay-off
matrix is

15 ~ pTO.



(b) Find the range of values of p & q which will
render (2, 2) a saddle point of the game

4 p 2

q 5 7

10 3 9
OR

(a) Use dominance to solve the following game :
1 7 2
6 2 7
516

(b) Transform the matrix game

3 2 4
-1 4 2

3 2 3

into-its corresponding primal and dual linear

programrriing problem and solve.
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