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L Answer any four of the following: (INSTITUTE OF MATHEMATICAL SCIENCES) \
()  LetV=PyR)be the vector space of polysomisl funclions over real of depres- a1 -#
D V —» V be the differentiation operator defined by
D(ﬂu*qix+ﬂ¥t"+azx‘}=1+2ahx+ﬂua_x". r»eB. C)
(i) Show that B {1, x, x%, x'} is a basis for V. @Q
{ii)  Find the matnx [D]n with respect to B of D.
(i)  Show that B' {1, (x + 1), {x + 1)°, (x+ 1Y} is a basis for ¥~ 0
(iv)  Find the matrix [D]s, with respect to B’ of D. 6
{vi  Find the matrix [D]u.g of D relative to B’ and B. @
O

(10}
(b) Findthsmganva!\mandthamneapmdmgmgm&nfd [1 i]

3

@@ (10)

.‘l.'z.va.u.t1 Jor =0
i {}x Jor x=1) 5®

(e} Let f(x)=

Show that f 15 differentiable at 1nt of reals but £'{x) 15 not continuous at x =0,
(10)
(d)  Showthat /& =R ed by fix, v) 2x* — 6xy + 3y” has a critical point at (0, 0) and that
iisa saddla]:ﬁint
(10)

{¢)  Find the @ of the penerators of the hyperboloid _+'&-_— =1 through any point of
a
p% ﬂlhptm secticn ~—+‘:: —E-;I::=ﬂ_

(10}

3 \luwﬁntﬂle%m i1 1, 1), v2=A(0, 1, 1), ¥s=(0, 0, 1) form a basis for R Express

% (3, 1, -4) as a linear combination of vy, v; and v Is the sét S = {v. v, v vs) linearly
independent?

(10)
\ (b)  Determine a non-singular matrix P such that P' A P is a diagonal matrix, where P' denotes the
a1 2]
g 3

A

transpose of P, and 4=

(10)

(b)  Show that the real quadratic form
L e A e he |

in » vanables is positive semi-definite,




3 {a)
()

(e}

(d)

| 4 {a)
(b}

N

(d)

%& es are drawn through a fixed pont (. #.¥) so that their sections of the parabolord

20k
(10
(1) Using Taylor’s theotem with remainder show that

xhiﬁigmxﬂx-—iﬁ-% forall x>0,

(iiy  lLetf: R*— R be defined by \
Flaa)= ?EL, if xety &

if x=%y c)
Show that  Lr  f(x v) does not exist Q
[ phsd L] 39 @

Shaw that the curve given by ) %C)\

(5)

x = dxty + Bxy? — 2% + Bx® — dwy + 29" — Sx + 2y ~ 12

has only one asymplote ghven by (0\
O

y=éx+3. %

’\} (10
Find the extrémum values of @'
flx, )= 20°~ Bxy + By on x¥ + 32— 1 =) *@
using Lagrange multiplier method Q@

{14

A solid cuboid C in R® given i @ma} coordinates by R= [0, al, 0 = |0, 2x), p = [0, w4
has a density function ptﬂ.@ 4R sin -;3 cos ¢ Find the (otal mass of C.

(10}

A vanable plane is al stant distance p from the origin and meets the axes in A, Band C,
thw thni thel [ the centrond of the tetrahedron OARC is

= ;f i,ﬁgg
(109
us of the point of intersection of perpendicular penerators of a hyperboloid of one

(1

+by* =2z ure rectangular hyperbolas. Prove that they touch the cone
(e-ut)' (=AY -0

b a a+h

(10)
Show that the enveloping eylhinder of the conicoid
ax” +inE vert =1
with generators perpendicular to 2- axis meets the plane z = 0 in parabolas.

(1
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SECTION B

5, Answer any four of the following

{a)

(b)

(e}

(d)

(e)

Form the differential equation that represents all parabolas each of which has latus rectum 4a
and whose axes are parallel to the x-axis.

(10)
(1} The auxiliary polynommal of a certain homogeneous linear differential equation-with
constant coefficients m factored form is P{m)=m"(m-2) (m’ ~6m+ Ei}1 V@ 1\

the order of the differential equation and write a general solution? @
1351
(it} Find the equation of the one- parameter family of parabolas gwm =Zex 40”0
real and show that this farmly 15 self~orthogonal \
(5)
A crreular wire of radius a and density p attracts a particle ac::ur
1,
|"' (distance)’
If the particle is placed on the axis of the wire at a di m the centre find its Halumty
when it is at a distance x. I it is plm.m'l at a small ﬁnm the centre on the axis show

that the time of a complete oscillation 1s
on .(Q
w
%, (10

A regular hexagon ABCDEF maiﬁ&\%x equal rods which are each of weight W and are

freely jointed together. The rests in a verhical plane and AB 15 m contact with a
honizontal table. If C and F.be by a light string, prove that the tension in the string
is WvB. s\

(10)
For thE c:me O

F=afat-r) f +n&+l=}k, 4
hemgn . Show that the radius of curvature 15 equal to its radius of torsion

(10)

6 fay 8 exm'nme for singular solution the follawing equation,

\“ - a’) = Zpxy + y — bt = 0.
(10)
Solve the differential equation
g

N G

(1)

(&)

Given y=ux +£ is one solution, solve the differential equation

2d’y  _dy
+ ~y=0
s A

by reduction of order method.




dolg
(10)
(d)  Find the general solution of the differential equation

2
g;a}- h%—-ﬂy =2¢" —10 sinx
by the method of undetermined coefficients.

[ lﬂi

7. (a)  If two particles are projected in the same vertical plane with velocities » and 4" at an
and o~ with the honzontal, show that the interval between their transits thmugh

2 wu'sin{a—a') s

B ueose +u'cosa’ C)
(10)

(b)  Two particles of masses m and M move under the force of their mutual if the orbit
of m relative 1o M is a circle of radius @ described with velocity v, sh

o[ 6
(10}

{e)  Show that the length of an endless chain which will over a circular pulley of radius r so
as to be in contact with two- thirds of the t:immﬁre&g. ¢ pulley is

e 1 ®
e & 5

{d)  Prove that a circular cylinder of ??Qmi length % cannot float upright i water in stable
ity 1i€§ between

point commion to their paths is

equilibrium if its specific

(10}

8. (a)  Find f{r) ;f\' t= both solencidal and irrotational.
. (1)
(b) Ev Qﬁﬁ, where F = y=i + 227 +xyk and S is the part of the sphere x* = y* +2° = | that

§® the first octant, -

erify the divergence theorem for 7 =457 -2y°] = =°F taken over the region bounded by x°
@ vy =4, z2=0andz=
\ (10)

(d) By using vector methods, find an equation for the tangent plane to the surface z=x"+y" at the
point (1, -1. 2).

(10




SECTION A

1, Answer any four parts

(a) Shnwmmmesetnfmbﬂmmsufmiwisaﬁnimﬁbaﬁmgmupwil(ys

multiplication.
(b)  Evaluate the double integral jj"fm where R is the region bounded

the curvey = X %0

(¢} Show that the function [ defined by

fle)=L.xefl=) (g
15 uniformly continuous on [1, o), . 0

(d)  1ffanalytic, prove that (53}
e R Q

(¢  Find the basic feasible mimiﬂns& following system of equations in a linear

programming problem

N
By QO

x20,j=1,223
2, fa)  Show that the set S = Os& 3,4} forms an Abelian group for the operation of multiplication

modulo 5.

(b)  Show that @
( ,%;;n Jx.x 20 is continuous on [0, m);
( =

™ is continuous on R.

&
Qﬂ:x, y)=xy :j-yi_ when (x. ) £ (0, 0) and A0, 0) = 0, show that at (0, 0)

b

k (a) Prove that the set of all real numbers of the form a + b+/2 , where a and b are real numbers,

15 a field under the usual addition and multiplication.

fb)  Show that the transformation
5 =
dz-2

=

ine vy = x and

(14)

(13}

(13)

(13)




GHolg
maps unit cirele (2 = 1 mﬂuacﬂ‘cleufmdiusmiwmdcmﬂ-%_

(13)
(e)  Use contour integration technique to find the value of

E" d8
24cos @

14}

4, {a) If R 15 commutative nng with unit element and M 15 an 1deal in R, then show .\
maximal ideal if R'M 1s a field @

(13}

Find mm (Bx; + 6x;)
subject to the constraints \
Sy + 3= 18 0
2x +H5xa= 16 %

Xy, %2 =0 \

using graphical method Show that more than one feasib on will yield the minimun of
the objective function. Interpret this fact gémnehim%

(b}  Solve the linear programming problem QQ
%,

(e)  Usesimplex method to solve the followmng i ing problem .

Maximze £ = 2x; — X3 = 3%;3 @

subject to the constraimts 5&
Ix txa— 2156 (b
I st s ld

My Fdxa 4+ 2% =8B &

Xz, % 20
(b) ;L}?u t;ithe h'msfncgnn
x<
. \Q SECTION B
y |

5. Answ:rm&ns
(1024 =40)

(a) @ Charpit’s method to solve the equation
+p a2y’ =0
Perform four iterations of the bisection method to obtain a positive root of the equation

\ flx)=x'—5x+1=0
(¢)  Evaluate | Viv2vde by applying Gaussian quadrature formula, namely

[ t@a=3 acr0)
=1

where the coefficients A; and the roots t; are given below forn = 4 as
|=-08611 A =A = 03478

1, = -0.3398 A = A, = 06521

¢ = 0.3399

{, = 0.8611




(d)

(e)
(a)

(b)

(c)

(a)

(e)

Tol'k
Evaluate the following expressions:
(iy 780RS%7
(ii) 78 XOR 87
(i) 78 AND 87
(iv)  Shift 87 leftby 2
(v)  Rotate 78 right by 2
Find the moment of inertia of a uniform triangular lamina about one side.

Bulv:ﬂ E%gw&;nm 6\
(iYu= ﬂ,wh:ﬂxﬂfural]t c)@

(1iyu=10 whenx= [ forallt Q
%)

{idiy u-i‘r! I!-cx{d.] .
ot i=0

_bji-

=5 gex<

{Iu}%%=ﬂlti=ﬂ.xln{ﬂ,n ®\
C) (13)
Solve: \\

a’z &z B”z i

(13)
A solid circular cyvlinder of radius ig about its axis is placed gently with its axis
horizontal on a rough plane, who ination to the horizon is a. Initially, the friction acts
up the plane and the coeffici is .t. Show that the cylinder will move upwards, if
W > tan o, Also, show that @k lapses before rolling commences. 1s

rien mn%—ﬂu} &

where €2 is the m@ lar velocity of the oylinder;

Apply G@X iterative method for five iterations to solve the equations
Q‘ X d
0 -1 -1 xy| _ |18

1 -1 10 —2||x| |27
-1 -1 -2 10||x]| |-9
A two-dimensional flow field is given by = xy. Then
(i) show that the flow is irrorational.
(i)  find the velocity potential;
(iii)  wverify that P and its complex conjugate p satisfy the Laplace equation;
(iv)  Ffind the streamlines and potential lines,

(14}

(14)

(13)

Write a BASIC program fo evaluate a definite integral

_E[xa +5in x|dx




Bol'
by Simpson’s one-third rule. Indicate the lines which are to be modified for a different
problem.

(13)
3. {a)  Write a program in BASIC to solve the equation
o+ x+6=0
by Newton-Raphson method by taking the initial approximation as Xy = 3, Indicate which
Tines are to be changed for a different equation.

)
(b)  Apply Runge-Kutta method of fourth order to find an approximate value of v when %&

given that
%-:+f.r=1whﬂn1=ﬂ' C)
7 (14)
(¢} Determine the restrictions on fi. fs and fs, if O
S+ Al A0 =1 \%
is a possible boundary surface of a liquid. (b.
O (13)

>




