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(INSTITUTE OF MATHEMATICAL SCIENCES) \
1 Answer any four of the follewing: 6
{a)  Let ¥ be the vector space of polynomials in x with real coefficients of degree at :c@
Let 1y 1a, 13 be any 3 distinet real numbers. Define Q
Li:V —IR by Li (/) = i), i = 1, 2, 3. Show that %)

(i)  {Li La, Ls} 18 a basis for the dual space V* of V.

(i) L. Ls L; are linear functionals on V c)\

(10
(b)  In the notation of (a) above, find a basis B = {py, p2.p which is dual to {L;. La, Ls}
and also express each P =V mtﬁmnnfehmmhofx\'
(e} Lét fbe a funclion defined on [0, 1] by %

JD{f‘xirm‘:#mm!
fix)= |Irjl ff-!—q . &

and p, g, are relatively prime thgm Show that f is continuous at each irrational

point and discontinuous at onal puimf_
N @
(d}  Show that the wi]x], where [x] denotes the greatest integer not greater than x, is

mtegrable in 6 o evalnate j[.:]dr

(10)

ey Pro 1hu polar of onc limiting point of a coaxial system of circles with respeet 1o any
the system passes through the other limiting point.

(10}

Q}dvbathavmtm space of polynomials in x with complex coefficients, Define
@ TV —V by (77)x) = x/(x) and

A oo
=1 by U[icrt‘ |=Z1‘,q 12
= J =

Find (i) ker T (i1) show U is linear (iii) show that UT =1 and TU = 1. 1 = identity on V.
(1)
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—

=

0 0
(b) Ln'.l:[ ] 1] show that for every inleger n=3, 4" =4""+ 4 -7 and hence find the
10

matrix A%,
(109
{¢)  Find the charactéristic and minimal polynomials of

200
d=1L & O
o a -l

and determine whether A is diagonalizable, (\Q
N (10)
{1 i 2 C)\
(d) Leta=|-1 2 1] %
6 1 3 \
Find an invertible 3 = 3 matrix P such thai P' AP = D onal matrix. Find D also.

Q (10)

3. (a)  Examine the convergence of the integral @

j'f"““* @@

(10)
(by  Examine the function
#.}'} iss [ﬂﬂ}
x,y] (0.0}
For continui dmvahiln'y of the first order and differentiability at (0, 0).
0 (10)
{e) Wﬂﬂmmn{mnm'ﬂmy,ﬁl xy+2:ﬂnlhnumln
intersection of the plane x * y + z= 0 and the sphere x” + ¥ + 27 = 24,
Q (10)
%\\:ﬂlhwhmwnﬂimmmﬂhmgb&mhphuuz 3 + 2y and above the paraboloid
=x* S [
(10)

h ta) CP and CI) are conjugate diameters of an ellipse §+§5=1. Prove that the locus of the
orthocenter of the triangle CPD is the curve 2(b°y* M’A‘]jﬂi -b‘f(b’f -a’x’}j.
(13)

by If %:%:i' represents one of the three mutually perpendicular gencrators of the cone
5yz—8zx -3z =0 Find the equations of the other two.

(13)




[['the section of the enveloping cone of the ellipsoid

_‘,I J-!"l e

R
Whose vertex 1s P, by the plan = 0 15 a rectangular hyperbola. prove that the locus of P s
¥y &

ERXE
ﬂJ_!_bJ ‘;3

=1,

SECTION B

Answer any four of the following:
(5) A tank of 100 liters capacity is initially full of water. Pure water is ml@w numn o the
v ¥

tank at the rate of | liter per minute and at the same timcmhwg@ammg 3 ko of salt

per liter flows into the tank at the rate of | liter per mi : i {there is perfect
mixing in the tank at all times) flows out at Ihemte“%bm per minute. Form the

differential equation and find the amount of salt in the tminutes. Find this when1 =
50 mnutes. B

\§ (10)

A constant coefficient differential equation iliary equation expressible in factored
form as

B(m)=m’ {m-l);(mz*imi'j‘}{ @
What 1s the arder of the differentia &n and find its general solution.

§ (10)
A particle rests in equilibr the reaction of two centers of forces which attract
directly as the distance, ¥heir intensity being s ', the particle is displaced slightly towards
one of them, show time of a small oseillation is

A (10)

) A Qﬁe rests inside a fixed rough hemispherical bowl of twice its radius: Show that
large a weight is attached to the highest point of the sphere, the eguilibrium is stable.

\\ (10)
% wnid an equation for the plane passing through the points Py(3, 1.-2), P2 (-1, 2, 4). P; (2-1.1)
by using vector method. (10}

A § (a) Solve & [%T £ 9 2x+ PJ%J'L =0 {10y

(b}  Using differential equations show that the system of confocal comes gven by
x* e .
mi'm: L;I. 'ﬁ.'fn.] 8

Self-orthogonal.




{e)

(d)

7. ()
(h)

(e}

(h)

N

Solve
| |
il —acl ::—4% —A‘%—HJ}'=H
given that y=e™ *is one solution of this equation. (10)
F’mdngmmlmluﬁonnf}‘“+y=mﬂx.::;-c_xi:%hym'inﬁmafpurmnﬂm's- (10)

A particle moves with central aceeleration [,uu‘+ Au’}md the velocity of projection

distance R is V. show that the particle will ultimately go off to infinity if @6
2 A

i O

(13)
A smooth parabolic wire is tixed with ifs axis vertical and vertex and in it is
placed a uniform rod of length 2/ with its ends resting on wire, Shm\-'th; vilibrium, the

tod 15 either iorizonkal, o nialkes: il hosontal au sah 0 grecn = %-",w iy the
latus rectum of the parabola, {14
Prove that if volume v and V of two different substan in vacuum and volumes v',

V* balance when weighed in a liquid, thaﬂmsiﬁe&p% ces and the higuid are as
vl_.xfl-yl_._vl- vl_-'?.-:

SRR (Q(b. (13)
Prove that @

Vx(Vx A)=-V'A+V(V.4) 5\'\0

v.E‘,.v,H.ﬁL_%ﬂi:%

Show that E m@ satisfy

i =X \
S@ (10)

‘\\ o

(10

é mmu=:.y=f,z=§r‘.Fmdﬁ;:humatmpﬁi}theﬁnﬁmr. (10)

}\ ={y‘+:‘-x’}:+[:‘+x‘—y‘];+{:‘+ﬁ-:'}k,avnlume IL curl Fund, taken over the
% ion of the surface.

&+ v =2 —2ux+ uz =0 above the plane 2 = 0 and verily Stoke's theorem. (10)
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PAPER - I
SECTION A
1 Answer any four parts (4x10= \\
(a)  Write the clements of the symmetric group S; of degree 3. prepare its mulliplicati
find all normal subgroups of S Q
(by  Change the order of integration in the integral k @

! : Jrh, e %0
I @i
and evaluate it. %\
f¢)  Computethe Taylor series around z = 0 and give the @mﬁrm‘gmw for I—I].
(dy By graphical method solve the lincar programmp

Mugimieo = N X + 40X,
subjeer bp 5%« 2N, = 10TH @

4%~ 1% o0
X, = 2X, & A0 \
K,. ’.\1_ =1, @

If
rt,,-—!t\g[!-é]ur.&%
Find lim a, @

2 (a) Ifew \Mamﬂhimmmmmmmﬁkm.lsm

nme@ c? Justify your claim.
2 09
(K@mm the maxima and minima of x” y*(1-x-).
(13)

§% State the Weierstrass M-test for uniform convergence of an infinite series of functions. Prove

(e)

that the series

-

EFf:—m—‘} with (1« 0

LY |
is uniformly convergent on (- =, ), (13)
3. (a)  Definea field and prove that every finite integral domain is a field.
(3+10)

(b)  Show that the function f(z}=yo- is not regular at the origin although the Cauchy-Riemann
equations are satisfied. (13)




N

6ol7

{€) By using the Residue Theorem evaluate the integral
][-1—_-—2-;;-—%-—%«'1—2 where ) < a < [,
(14)
(a)  Define a unigue factorization domain. Show that z[_-JTﬂ is an integral domain which is not
aunique foctorization domain.
=
(b)  Using simplex method solve the linear programming problem: C)
Maximize  Z=X; + Xz + 3X; Q
subjectto  AX) + 2Xa+ Xy <3 NS,
I + X+ 2K <2 C)\
X, X X 20, %
\ (13)
(e) A company has three plants A. B and C, three ware Y and £, The number of units
available at the plants is 60, 70. 80 and the 7Y, Z are 50. 80, 30 respectively.
The unit cost of the transportation is given in the table:-
T . s v
L i1 ] R\e
Find the allocation so that the tion cost is minimum
(14)
%_ SECTION B
Answer any four parfs:- O
\@ (4 10 = 40)
(a)

Find the @ﬁ: imagnl of'the partial differential equation
2

Ry

@mg& s interpolation polynomial Pa(x) which satisfies.
F(0)=P(0) =1

%\ SN =Py (-1)=2

(€)
(d)

(2)

(a)

J(1) =Py (1)=3,
Find  7£(0.5).
Convert the decimal number (1479.25 )0 1o the binary and the hexadecimal numbers,
Find the moment of inertia of the area bounded by ¢* = &” cos26 about its axis.

Show that — l‘f[flr ~—— =1 is a possible form of the bounding surface of a liquid.

B/ '[ }
Solve by Charpit's method
(" F )y - gz )




8.

N\

Tuf7

(b)  If @(x) is a continuous and bounded function of - < x = oo, prove that the fumnetion
u( 1) =E::? L 2" 4 iy a solution of the initial value problem:
g« #li =l =Ly <o 031)
ule.0l = :m-rlim"- L
(¢)  Two equal masses my and mz with my = mz ar¢ suspended by o hight string over 4 p.uls_v of
mass M and radius 4. There is no slipping and the friction of axle may be neglected. I
the acceleration, show that this is constant and if k* be the radius of gyration ul’lh
ahout the axis, show thal
b === {g=1F Vg =12+ fimy
el A o
X2,
(13)
(a)  Four equal rods, each of length 2a, are hinged at their ends so a thombus ABCD,
The angles B and D are connected by an elastic string and | tend A rests on a
horizontal plane whilst the end C slides on a smooth verti ire pussing through A. In the
position of equilibrium the string is stretched fo fwice ils o gth and the angle BAD is
2a. Show fhat the time of small oscillation about this \
an -!uil.hi-ﬂuimumui ®\'
(3 cnam) @
(14)
(b)  If g is the resultant velocity at an \@san fluid which is moving irrotationally in two
dimensions, prove that K
it o NO
+ 92) =g
Wy
{€) By applying the New hson method 1o £ (x) = X° - a where @ > 0, prove that
X = -b - -E—
nad \ x,
For n '-.0\ Apply this formula to find 2
(1) Writ gorithm for generaling evén inlégers < 100, Also draw the flow chart which
this algorithm.
(13)
%\ipph’ing Simpson”s one-third ruls compute the value of the definite integral
jll;lg ® s
with h = 0.2 and estimate the error. (13)

(e}

State the conditions under which the equations of miotion can be ntegrated, Obain
Bernoulli’s equation for the steady irrotational motion of an incompressible liquid. (14






