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1 Answer any four of the following: %\
(a)  Let Uand W be subspaces of R* for whichdim U= 1, dim W=2and Uz W @uﬂm
R*=U+W and U~W = {0},
(10)
(b)  Let [e, ex e:} be the standard basis of R’ and T be a linear msﬁ.%m R’ into R’
defined by T (&) =(2,3)". T {ez) = (1, 2)" and T (es) = (-1, -41‘{whm(‘) transpose)
(10)
(i)  WhatisT(l.-2,-1)?
(i)  What is the matrix of T with respect to the standard f R and R*?

;\30

()  Using Lagrange's mean value theorem, show that @

I-x<é&™ -::]-.i-l-%.r:-ﬂ @
%) (10y
B

(10)

wy(x =)
(d) Mey)=1 (& +")
u:

. (=y)=

show that £, (0, 0} = £, {0, 0),

(10}

(e)  Find the equatio &Jhemfhrwhich thecircle x” +y" +2° + 2x -4y + 5=0,x - v + 3z
+l=.ﬂisng@le,

(10)

2, {a) Find %T R* — R* whose range is generated by (1. 2. 0, -4) and (2. 0, -1, -3)
basis and the dimension of the

Al
% geUof T.
Q kernel W of T

(10)
Find the eigen values and their corresponding eigen vectors of the nuu'ixli T ;] Is the
001

\ matrix diagonahzable?
(10)
(¢}  Forwhat values of a has the system of equations
X+ 2y +z=1,
or + 4y + 22 =2,
-2y +2mz=-1

(i)  aunique solution




(d)

& {a)
(b)

(c)

(d)

4. (a)

(b)
{c)

(d)

-

\ (b)

(e)

(i)  infinitely many solutions
(iii) nosolution ?

Determine an orthogonal matrix which reduees the quadratic form

' 2 s 2!
Qxy, x0,x3) = 22y +2x3 —dxgxy + x5
to u canonical form. Also. identily the surface represented by Q(x). %2 %) = 7.

)

Usmg Lagrange’s multiphers, find the volume of the grealest rectangular parallelopi
can be inseribed in the sphere x™ + v* + 27 = | @
7w

Evaluate the integml H,#'—" dxdy, where R 15 the inangular region @m guadrant

%0 (10y

bounded by v = xand x = 0,
t L]
Evaluate Ix‘[hi) dv.m. n= -1, @\
I
. L 2

(10}
Find the volume cutt off the sphere %™ + v + 2" = a2 conex- +y° =z

(10)
A variable plune is at a constant distance p | ¢ origin and meets the axes st A, B and C.
Through A, B and C, the planes are dra lel to the coordinate planes. Find the locus of
their point of infersection, Q

(10}
Find the equation of the sph: @h touches the plane 3x + 2y - 2 + 2 = 0 at the point
(1,-2.1) and cuts ort erex Ly hz -dx LGy ~4 =D,

s‘ﬁh (10)

Find the equation of t circular cone generated by straight lines drawn from the origin
fo eul the eircle throu three points (1, 2, 2),(2. 1,-2) and (2, -2, 1).

(10)
Find the ions of the tangent planes to the ellipsoid 7x* + 5v* + 32° = 60 which pass

through %+ 10v=-30=0,35y-3z=0.

é\l'h\\' 10y
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\any four of the following:

Determinc the family of orthogonal trajectorics of the family y = x + ce™

(10)
Show that the solution eurve satisfying (x* — xy) »* = y", wherey = lasx = I.x = o isa
conie section. [dentily the curve.

(10)
A particle moves with a central acceleration which varies inversély as the cube of the
distance; if it be projected from an apse at a distance a from the origin with a veloeity +2
times the velocity for a circle of radius 4. determine the path.

(10)




{d)

(e}

(b)

(c)

(d)

7.  (a)

(b)

()

@fb

(b)

Folfb
A heavy uniform cham AB hangs freely under gravity with A fized and B attached by a
l1ghlm'mgBCtuaﬁmdpnmlCa¢ﬂwsm:l:v¢lm A. The chain AB and the string BC
make angles 60" and 30” respectively with the horizontal. Find the ratio of the length of the
string to that of the chain,

(10)
Evaluate [Fdr for the ficld F = grad (xy’2") where ¢ is the ellipse in which the planc

z=h+3;rmutheuyﬁnﬂux=rf= 12 counterclockwise as viewed from the positi d
of the z-axis looking lowards the origin, Q
o

y @QO (10

D
%0 (10)

Find the general solution of (xy” * v} dx + 2(°y* + x *f:-dy=\

Solve (T+xf y+ {1+ x)p'+ =4 4 cas{In(1+ x)). (0} = Ly(e -1) = cos]

Obiain the general solution of 3"+ 23+ 2y =4¢ ‘3" sinx

(1
ﬂhﬁmﬂwwnﬂmimunu{'m 207 - D)y = K*#t)@

where ﬂ;vzé
= @ (10)

A particle is projected along the inside :@ﬁh vertical circle of radius 18 em from the

lowest pomnt. Find the velocity of proj that after leaving the circle. the particle may
pass through the contre. \

2
Three forces each of magni acting in the positive directions of the axes have their

lines of action
—p=g=2—x=p 83 = p=F
Show that they are lent to a force at the origin and a couple. Determing the magnitude
ol the force and l@wmt of the couple.
(12)
A nimd‘@whm: vertical angle is 60 has its lowest gencrator horizontal and is filled

Prove that the resultant pressure on the curved nmﬁu:is% times the weight

uid.
(14)
that
div(A»B)= B.our! A~ AcurlB (10)
Bualuste aud | ¥ :_"‘}"1 Where 7=+ + 5k and ¥ =+ y 4.8
(10)

(c) Evaluate H(ﬁ + 37 = k) 7S, where § is the surfice x + y +2 = 1 lying in the first octant.

{10)

(d)  Evaluate ¥y in spherical polar coordinates,

(10)
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l, Answer any [our parts: \
(10 64{1]
(a)  Ifevery element. except the wentity, of a group 18 of order 2, prove thal the is abelian,
(by  Show that the sequence (f,), where
[ (%) = nxe ™ ‘\Q
is pointwise, but not uniformly convergent in |0, =), %CJ
(e)  Investigale the continuity at ((), () of the function \
‘.ﬂ: ) "’—lf{”]#mm C)(O
Al A XN
(d)  Find the analvtic function f{z) = u(x, ¥) + v (x. hichu - v=¢"(cosy -smy),
{e)  Prove that x; = 2, x-=3x; = 2 is a feasible s6lytion, but not a basic feasible solution, to the
set of constraints, @

x+x+2x =9
3+ 2, +5x, = 20,x 20 &2!]
Also find all basic feasible the system.
2, (a)  Prove that the set R={a§\ , E.’I is aring, Is it an integral domain? Justify your answer,

O (13)

(b}  Evaluate jf {s]c\'f@‘m fix)=l x|, by Riemann integration.
i

. (14)
(c) Findm\b}n transformation maps 2= 1. U}, = ta w = 0), . | respectively.

(13)

3, (n) \Q fi%, ¥)=x" +x’y +y" has a minimum at (0. 0),

; @ ind the singular points with their nature and the residues thereat of

(13}

e }* ""“"
=
(13)

(¢) A company has three factories Fy, Fs. F; and three warchouses Wi. Wa. Wi. The supplies are
ransported from the factories 1o the warchouses. The cost in rupees for transportation of the
product from the factories to the warehouses are shown below:




s\

fB)

4]

q:om

(b)

]

s\% ]+—Lqu

Sufe

I

ropacty

W, W, W, |im s

F, B I.I.‘:I 12
F, 12 1\ 12
K |k wou
‘Warehowse
;_'uqd.ru-lnt TE040 10 S

Assign factory capacities b warehouse reguirements 10 minimize the cost of transpontasion,
(14)

b=

Prove that o function, analytic for all fimite values of 7 and bounded. is # coniant

(13)
Lt G be & group of rel nimbers under nddifion and (" be a group of positive real mumbers
under multiplication. Show that the mapping /.G =G defined by 7la)=2"voeG s u

homomorphisa, Is it un isomorphism loo? Supply reasons, @ﬂ\
Using Simplex agorthm sive e LPP C)\
Minz=x - + I, %
subjet 10 \

B 545 <7 7o)

Ry N

~dz ¢ dx, + B <20 @5\\

%201 202 50,
@ {14
@ (10% 4= 40}

of a dynamical system does not mvolve ¢ expliaitly, prove that the
of the system s constant and i equal 1o the fotsl encrgy.
anza of eross-section of a stream filament, prove that the equation of continuity is

where ds i¢ an element of are of the filament in the direction of fow and g is the spesd.
Using Mewton-Raplison method obiain 2 mot near ¢ = 0, and corveet 1o three decimal places
of the equation x + sin x= 1.
Conven
(0 the decimal number 412 10 octal, to binary and finally 1o hexadecimal number.
(i) the hexadecimal number FIA. BC3 02 decimal number,
Apply Charpit’s method to find the complete infegral of the partial differential equation
R+ ppy=)e.

(13)
A uniform rod AB s held in a vertical position with the end A resting on & perfectly mugh
fable, When the rod is released. it rotates sbout the end in contact with the table, Prove that
the end A of the rod dos not lzave the tble.

(4)
Write 2 BASIC program io evaluste




i (a)
(b)
(e)
B (#)

(b)

()

6olb

_
4 x*
using Simpson’s one-third rule with 20 subintervals.
(13)
Solve the initial value problem
& _ 1 0)=
dx :c+y"‘r{ﬂ] 1
using Runge-Kutta method of fourth order to evaluate y(0, 5) ina single step. %\
3
A sphere of radivs 4 is surrounded by infinite liguid of density p, the press ity
being II. The sphere is suddenly annihilated. Show thal the pressure af a di from the
. a
mraufﬂ:ﬁpltrﬂmnﬂMﬁﬂstuIl[F—;} «\Q
Solve the Laplace eguation
%+ 0 0fs5d 0 pcm ®\
ull ¥ = 0, for 0 <y <=, ‘\0
Lyl =0, 0w 0 <y <o, \

iz, == 0, for 0 < x < m,

and uix, D) =u, forD<z<m, @
(14)

Using Gauss-Sedel iteration nﬁhﬁ& solution, correct to three decimal places, of the
linear system

Tx + 52 + 132 = 104 §(5\'

dx + 8y + 202 = 71

Bix + 1ly - 42 = 95

withtx".r".z"F(Ll@ . 1.821), Only two iterations may be supplied
(13)

Find the mo inertia of an elliptic area of mass M and semi-axes a and b abowt a

diamener of, :

>

(13)
Prov \wimmfmnmmuﬂsiﬂcaﬁﬂncmﬁﬂmqmsnume-mmn
lﬁ oint and an equal sink a1 the centre of the circle,

N,
\@@

(14)






