Ql. (a)
(b)
(e)
(d)
(e)
Q2. (a)
(b)

BJKE-B-MTH

Prove that a subgroup of a cycli¢ Broup ig Cyclic, |

f (; . + 5 c group

isomorphic to (Z, +).

Find the relative extrema of the function
fix, y) = dy3 + x2 - 12y2 - 36y + 2.

Prove that in the interval 0 < X < 1, {he function fry) - x is uniformly

. . 1. :
continuous while fix) = = is not unlf(}]’mly continuoys.

Prove that X1=2, x0=1,%x3=0 isg feasible solution to the following
set of equations :

2X] — X9 + 3x3=3

— 6x; + 3x9+ Tx3=-9

Is the solution basie ? Justify your answer. If the solution is not basic,
reduce it to a basic feasible one.

Find a bilinear transformation which maps the points z = 0, —i, —1 into
w =1, 1, 0 respectively.

(i)~ Prove that every group is 1somorphic to a group of permutations.

G) Let A = {1, 2, 3} and let S3 denote the symmetric group on

3 elements. Then is S4 an abelian or non-abelian group ?

(i)  Find the volume of the region above the xy-plane bounded by the
paraboloid z=x% + y2 and the cylinder x2 + y2 = a2,
M

dx i
i P that lim I =—,
(@) > Moo x4 +4 8




(c) () z) in a Taylor series about z = 0
Let fz) - In(1 + z). Expand ;

nce of the series. 8
Detehnine the region of converse
(i) F; indicated singularity for the
nd Lﬂl"‘ent, . bol.lt' the
Series a
ﬁlnmion,
e 7
a‘::)-é_; z=1.
Q3. (a) i
(i) Prove that jp 6, o 1. B8y s are continuous in [a, b] and ;f
n ’ = 1, &y
Z Iln(xJ con"erges 'llniform]y to the sum S(x) n [a, b], then S(X) is
Continu0u3 in la b] 5
(i ..
) Prove that ap absolutely convergent series is convergent. Show
1
that 1 s .;: ~ 1 . is conditionally convergent. 5
b)

IfNisa normal gy},

group of a group G and if H is any subgroup of
G, then prove that

the case G=Z><Z><Z,H=szx{0] and N={0) xZ x Z. 7

(¢) = Consider the LPP

Minimize
z = 10x; + 2x,

subject to
X1+ 2X9+2x3 > 1
X)—2x3>-1
X1 —Xg + 3x3 2 3,

x; 20, fori=1, 2, 3.
Solve the dual of the above LPP and find the minimum value of . 5



Q4. (a) (i) Stateand prov

-B-MTH

chy's jntegral formula. Thug evaluate
e Cat

COSZ gz,
z-T
c

=1
where C is the circle |7
d .
Gi)  State the Residue Theo™®™ R APPIY it to evaly,y,

f (z - 1)("+3)

3
where C is given by |z] =

(b)  Prove that the integral domain Z is a Unique Factorization Domain and

a Euclidean Domain. 10

(c)  Five workers perform five jobs and the operating cost is given below, but
there is a restriction that the worker C cannot perform the third job and
B cannot perform the fifth job. Find the optimal assignment and the

optimal assignment cost. 15
I II II IV V
A [24 29 18 32 19
B |17 26 34 22 -
C |27 16 - 17 25
D |22 18 28 30 24
E | 28 16 31 24 27




Q5. (a)

(b)

(o

(d)

(e)

Q6. (a)

(b)

BJKE-B-MTH

secTION B

Consiq
k °r a Partje ving in a plane under attractive force
) directcl ¢ of magg m MO .
£ ¢ anﬂrq here k > 0. Using the polar coordinates
S the origin, WO
(rs 8) Write ‘.he

y co
motion. Alg, h "Peﬂpmuling Lagra -
W thay the angular nomentum is conserved.

ed o 0, 11, is such that f0) = 0, ('(2 1, f{1) = 0.

Find t.he q“adl'atic

ngian and obtain the cquations of

- _o, L
polynOmial p(x) which agrees with f(x) forx =0, 5 1,

d3f' <1
3 =1 for ¢ 1
dx Sxs S diint |f(x)_p(x)l <7 for0<x<1. 8

L=(A+B which realises the Boolean function
2l CAasp C) and simplify it. Draw the simplified
circuit also. . )

If

Draw the logjc Bircus,
1

In a 2-dimensional flow there are sources at (a, 0), (— @, 0) and sinks at

(0, a), (0,.—a), all are of equal strength. Determine the stream function

and show that the circle through these four points is a streamline. g
Solve
10 /. 8
et 3 Uyy + Uyy=—sin(x +y)
Find the solution of
U, —uug +u= 0
for the initial values xqs) =0, ¥(s)=S$, ug(s) = — 2s.
- . 15
Does the solution break down for any finite x ? Is the solution unique ?
. . b
gin X + C0S X = 1, lying in (0, 2), by 0

Find a root of the equation

ienificant digits.
Regula-Falsi method, correct up to four SIBT

5



Q7.

(b)

(c)

KE-B-MTH

O de
Kroeoes of II‘('(‘(IOI
H L N, the

(c) o) vin# .
For a dynamical system I"‘g p :':3’ -2 (2% 4 o2, Lagrang;
. . 2 ¢ o g w ) an
is given by 1. = m @? M 2” Where o,
* 2 P nd ‘Iz aroe
. . santes: . ’
generalized coordind ”“,ﬂiltnnmn and
e i ( i
IFind the (‘(‘JI‘I‘I‘H]"""I'"“ Crive the 7y
. ' amiltoni;
cquations of motion: lized e
al1z.e( mom
" = c]]cr 0]] g
Show further that the B tum Corre .
esponding to q, i
118

constant. .
Hits A simple
systcl'n cxhlb harm()nic motinﬂ -t,h
with respect t.
f 0

Show that the
ate 42

the gcncralizcd coordin
15

(a) Solve:
utt—l.‘lxx=o’ 0{x<zr t)O

w0, ) = uZ =0

g, TX
u(x, 0) = sin3 9

Write down the flow-
0 w-chart of Runge-Kutta method of 4t! order to find

dy
0. N — 1
y(0-8) for xy, y(0) =2, taking h = 0-2.

Also
solve the above IVP to find y(0-4) by Runge-Kutta method

(4th order).

Consider 2-di g
dimensional Navier-Stokes equations of a steady fluid flow.
Show that
there exists a stream function ¥(x, y) for such a flow.

Find th .
e equation satisfied by ¥(%, ¥)
6

10



Rl Show that

fix,y, 2z, p, q) = x2p2 4 y2q2 -4 = 0
and g(x, y, z, p, QJ=qy-a=0’

where a is a constant, 4. compatible and hence solve fix, y, z, p, q) = 0.
Is it complete illtegra] 9 15

(b)  State the sufficient condition for convergence of the Gauss-Seidel

iteration methoq and go)yq the following system of equations by using
this method :

15
6‘7X1 + 11X2 + 22x

2- lxl -

3=205
5%+ 845, 5.5

(correct up to 3-significant digits)

(c)  There is a doublet at (c, 0) in a 2-dimensional flow. A cylinder of radius
a (a < ¢) with z-axis as axis of the cylinder was introduced into the flow.

10
Find the complex potential and image system for the flow.
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