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MATHEMATICS

TMS

(INSTITUTE OF MATHEMATICAL SCIENCES) SEETIUN A

Answer any four of the following; \
{a)  Let Sy, 53,........5¢ be subspaces of a vector space V (F). Show that the following
are equivalent: 10}

() (848, 4t 8)AS, = {0, for i=L 2 k-1, X

(1) 81 +8: + ... 8 is a direct sum of V(F). QCJ
Gil) %+ %+t ¥ =O,% €8 0=1200 %()

k=x=0for r=L2,......k \
(V) S, +8 ot § V=S ) (S )+t (S, ). (b.

*
il
13
¥ 4
For which values of a does the vee \@mm[yd}:ﬂﬁﬁnndby

¥.=(+ad+a’d )y, n=12 .@nvug:tnﬂu n—ow?

{¢)  Find the extremum valu * subject to the condition 3x° + 4xy + 6y° = 140,

(b) GivenA =

(10
(d)  Show that mytwn&rg'smﬂm of an ellipsoid of opposite systems lic on a sphere.

@ (10)
{e) vam!\%&
2’**‘r&L %en Wat(2). (10)
SR

2. (a) \a that if A is & non-zero eigen value of the non-singular n-square matrix A, then % i

eigen value of adj A.

Also given an example to prove that the sigen values of AB are not necessarily the product of
\ eigen values of A and that of B.

(10)
(b)  Given the liner transformation

I 10
F=2 3 11X,
-23 %

show that it is singular and the images of the linearly independent vectors




{c)

(d)

ta)

(b)

%

(d)

(a)

Jof9
X, =[LLIY
X, =[2.L2)
X, =[L23)

are lingarly dependent.

(10)

2
O@

N @Q (5)
(1)  The n > n matrix A satisfies

D\
A'=-1.64" - 0641 %0

Show that lim A™ exists and detormine this limit ®\

\\0 (5)

1361
R:dm.‘i=|:l45 l}mmilmeid&hmaﬁPndedlﬂlﬂﬁ%N.
154 3 @

(i) Caleulate f(A)=e*—& for

240
A=|608

3-2

(10)
Find the volume and centroid nﬂ%n in the first octant bounded by 6x+3y+2z=6.
(10
1
1fF(x) = e and g(x) =% (x) for all x, prove that
2 -l
( }=J: ( xv ey
4 (R
3{11 x)sin xy dx
(10)
M xesin” y and
A = M)
determine whether there i a functional relationship between u and v, and if 5o find it
(10

If {1z 3s monotonic m the interval (<x<a, and the mtegral j'ff{.x}dt exists, then show
¥
that Jim +™ £(x) = 0.

(10)
Prove that the locus of the line of intersection of perpendicular langent planes to the cone




Jof9
ax! + byt cez' =0 is the cone
alb+e)xt + Meq a}y‘ velat Byt =0
(10)

?1
(b)  Prove that two normals to the ellipsoid %L% ’Esl lie in the plane x = 2y = 3z= ), and

the line joining their feet has direction cosines proportional to 12, -9, 2.

(¢}  Prove that the shortest distances between the diagonals of a rectangular mllu@md
ndgas not mo:tmg them are

(d) Fmd!he-ﬂquﬂmuufﬂmmhpmgcjﬂmdwufﬂmsphmf+ £)y 4z = |1 having its
generalor parallel 1o the line x = 2y = 1z

(10

’O
SECTION B \\0

O

5 Answer any four of the following: @

. &z & ;
(ay If(D-a)' & is denoted by z pro ’Q’ﬁ v = all vanish when n = a. Hence,

show that &, x&™, x%¢", @@mlmumﬂ a)' y=0. Hml)shndﬁ‘nr%

{10)
(by  Solve 4xP (3x+ 1) i@ld examine for singular solutions and extrancous loci,
Interpret the ically.

(e} @Q‘ and torsion of the curve
\&- = !—1 2=+ 2. mierpret your answer,
\ (10)

& An ellipsc is just immersed with ils major axis vertical. Show that the centre of pressure

110

coincides with the lower focos, the eccentricity of the ellipse being %

(10)

te) A particle falls towards the carth from infinity. Show that its velocity on reaching the carth is
the same as it would have acquired in falling with constant acceleration g throngh a distance
equal 1o the earth’s radius.

(10)




6. {a)
(h)
{c)
(d)
T ()
(b)

(e}

Fol9
(i)  From the differential equation whose primitive i

= A[nimh nmx]+ B[wax— ain.r\
e &y
(3)
(ii) Prove that the orthogonal trajectory of system of parabolas belongs to the system
itself.
ﬂ
Using variation of parameters solve the differential equation @
i |
d—f-sxﬁqutn;u:ae* sin 2x. ()6
e O
(i) Solve the equation by finding an integraling factor of B @
(5 it e Koo el c)\
%) g
()  Verify that g(x)=x"1s a solution of y"—}'?y= find a second Independent
solution. -4

Show ﬂ'mtrhuadluliunnf{!)”'*‘— Iyy =ﬂ.cminl:?b$\'mﬂnpdmnftﬁmnﬂh=ﬁ:m

™ (b, cosax+ ¢, yinax), @
2o %,

o =sin o=L2....n an e arhitrary constants
(1M
A particle moves wh@ﬂﬂhﬂ aceeleration ﬁanﬂ is projected from an apse at a

distance a WH‘\' y equal to a times that would be acguired n falling from mfnity. Show

that :m,@m distance is 7;;._.1,

\3 (10}

\@Tm rod passes through a smooth ring at the focus of an ellipse whose major axis s

tal and rests with its lower end on the guadrant of the curve which s farthest removed

\Ewm the focus. Find the positions of equilibrium and show that 15 length must be at least

e

37" b—J*: 1+ 827, whicee 24 ik the major axis and & (hé sccentricity.

(10

A spherical raindrop, falling frecly. reccives in cach instant an merease of volume equal 1o #
times its surface at that instant. Find the velocity at the end of time 7. and the distance fallen
through in that time if /7 be the initial radius of the raindrop.

(100




(d)

8. ()

)

(e)

()

N\

Sof9
IFa planet were suddenly stopped in its orbit, supposed circular, show that it would fall into

the sun in a time which is % times the period of the planet’s revolution.

(10)

State Stoke’s theorem and then verify it for 4 = (' +1)i+ 1y integrated round the square in
the plane

z = D whose sides are along the lines \
x=0,y=0,x=1y=1 (%)

Prave tat @Q

() V=(A«B)=(B %) A-B (V.4 A
(1) Curl%:-%+%’;[ﬁj],

Show that if A+ and both of the conditibné AB=AC and AxB=A=C hold
simultaneously then B=C . but if only one: conditions holds then B 2 C necessarily.

(10)
Prove the following: 5&
(I | VR lﬂ-aﬂl%-;@nﬂm, then
%%ﬂ%& unﬁn Ny are
Rxnipmr:ﬂ@m of vectors.

N\
(ii) L\}Qf] (Vo Fun ¥ Fua) <1

(5)

% (5)
N
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SECTION A

1. Answerany four parts : tlﬂu@l\

(a)  Show that every group consisting of four or less than four elements is abelian. @
(b)  Tff¢z) has a simple pole with residue K at the origin and is analytic in 0<| z | fhat
1 fiz) _fla)-rid, x
Ei{:-u}{:-a}d" ach " ab ’\@
where 0 < a, b < land C is the circle | 2| =1, %CJ

(c) Evaluate ”J:ﬁ“’”'?“ thnughmamnmhum@wemﬁm

x=0y=0z=0andx+y+z=1.

(d)y  Explain a basic solution and a basic feasible \Df a lincar programming problem.
Defermine the basic matrices and find the basic solutions of the linear equations
T+ 2 +x,=4

2 +x, +52, =65
(¢)  Defing a compact sét. Prove that o@a continuous function defined on a compact sel

15 compacl.

2. () In the symmelnc group S, tions of n symbols, find the number of even
permutation. Show that { of even permutations forms a finite group, Identify S, and

A whenn - 4,
@) (14)
(b) ﬁﬂmﬁmfix@in[ﬂ. 1] as
flx) =‘t®m Lx -E;]:-
\puﬁl‘i\-'e integer.

ffx) is Riemann-integrable in |0, 1] and find its Riemann-integral.
(€) \ ion [ is defined as

St
ﬂ-tv}']=r1+}_1 -{#J"}*turu}
\ =0 . otherwisa.

Prove that f_(0,0)= /_ but neither f_nor f_is continuous at (0,0},

(13)
3. (a)  If'Fisthe finite ficld and &, /f arc two non-zero elements of F, then show that there exist
elements « and b if F such that 14 @a® + f6* = 0.

(14)




(b)

(e)

4. (a)

(b)

Tuf9
3 +72+1

I=a

If fla)=§ dz

‘Where C is the circle | z | = 2; find
iy -k

(i) £0-i;

(i) i1+

Under the bilinear transformation @

wadzz O
QQ

in the w-plane.

‘((\ (14)
ShuwMinanim:gmldminamK('@l:mmis irreducible. Give an example to show
that the converse is nol true,

Use simplex method to ml@mgﬁmmpmgmmmingpmhkm:
Mox & =5z » Tx,

Subject 1o the

2, + Ay, €18 O

Az, + 2x, 5 12
X 20 0=1,8 @

A a3
A three factories and four warehouses. The production capacities of the
7

. 9. 18 respectively and the warehouses require 5, 8. 7, 14 respectively. The per
portation cost is given in the matrix below:

\ Wit Fiowsi:

| PO | R T T

_ capneity
=2 ¢ §0 in i
Wiiehiirs I‘l T 30 4an 6O g
11 i B i I8

e D

Rigolrements. =a B ] I
Find the allocation so that the transportation cost is minimum.
(13)
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SECTION B
g1 Answer any four parts: (10 > 4 =40}
(a)  Solve completely:
x .Y
M oq p A Jﬁ
(b)  Fromthe data given below: %\
T T e[ 8] 6] <2:)
Ay | 1|1 |15 |B |6 |19 Q()
using Lagrange’s interpolation formula caleulae 73) .
(¢) Convert (13534) to decimal number and then converl the msuh@&:&ud number 1o
binary number.
(d)  Find the moment of inertia of an elliptic Tamina of axes 2a bout a ling OP passing
through the centre O and in¢lined at © 1o major axis 2. Als the moment of inertia about
4 tangent 1o the ¢llipse parallel to OF, b 0
(e)  Show that the velocity potential N
g:%_[.:’ +_-.I’—2r‘] @
satisfies Laplace equation, Determine the lines of the flow.
6. (a) Using Charpil’s method solve m@@; gt =(k4 ).
(13)
()  Obtain the general sn]lltmn@:ﬂmhg equation: (13)
6&’#‘1}
{e) of length 2a and mass M 15 free to tum about an end which is fixed
equations of motion obtain the ordinary differential equations for the
(14)
T (a) Lagrange™s equations of motion i generalised coordinates under conservative

(e)

%\ iple of Energy T + V = constant.

of forces. If the geometrical equations do not contain time explicitly, deduce the

(13}

E—(-{j_;y—}.ﬁ' 4 constant is a possible ligquid
¥

Examine whether the motion specified by =
motion. Also show that the motion is of potential type

(13)
Solve the following system of equations by Gausss elimination method:
10x—Tw=3z+Sw=aG
Hx+By—z—dw=>5
3y +4z+1lw=2




B, (n)

(b)

(¢)

L
Sx-9y —2z+4w=T7

(14)
Wirite a BASIC program to find
(i)  The sum of first N natural numbers
(i)  The factonal of a given number
(2% 7=14)
Given the differential equation 6

i
E’szy i ¥=Z when =1,

<

use Runge-Kutta fourth order rule o find y at x = 1.2 taking the step length ﬁé)

X7
Show that the velocity field N

O
“h.j}'x?‘-"‘)’h 2 Kxy e \%
P:*J'IJ’ (:' +y’) @.

where K is a constant. satisfies the equations of or steady, inviscid, imcompressible
flows in the absence of external forces.

Q)(Q (13)

(13)

L J






