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MATHEMATICS :
PAPER - |
SECTION A

I Amswer any four of the following:

(a)

(b}

(<)

(d)

{e)

2, (a)

(b}

Let 8y, S3,.-......5¢ be subspaces of a veelor space V (F). Show that the following stalemenis
are equivalent: i 104

() 8 +8;+ ... =8 is a direct sum of V(F).
() (848 it SIS, =10 Hor f= LA sk =1,
(il X+ttt s=0xcBJ=hd..
k= =050 i=L2 iuak
(iv) (8, =& et 8§ ) =S+ 5) 4o+ (S, )

Given A =

!
- |
oy B | =

|
(57|

Far which values of a does the vector sequence |y, | defined by
vo=+ad-a’ 4y, n=12. . convergetolas n—m?

Find the extremum values of & +v* subject to the condition 3x° + 4xy + 6y° = 140,

(10)
Show that any two circular sections of an ellipsoid of opposile systems lic on a sphere.

(10)
Prove thal

3
?-‘rtxirfbl“l&nzﬂ (10)
I
| 4]

Show that if 4 15 a non-zero eigen value of the non-singular n-square matrix A, then i s

an eigen value of adj A

Also given an example to prove that the eigen values of AB are not necessanly the product of
gigen values of A and that of B.

(10}
Given the liner transformation
I 10
F=2 3 ILZ
23 3]

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




:.u.l

ich

td)

1a)

(b}

(e)

(d)

(a}

2al9
X, =[LLIJ'
X,=[2L2}
K =L
are linearly dependent
(100
(1) Calenlate fld)=2" & for

240}
A=|608|
D3-2]
(5)
{)  Then- »n matnx A satisfics
A' =164 -0641.
Show that Tim A" exisls and determine this limit
5
136 -1
Reduce A=|1435 1 |tonormal form N and compute the matrices P and () such that AQ=N.
154 3
{10)
Find the volume and centroid of the region m the first octant bounded by 6x+ 3y+ 2z=6.
(1)
i
Iffix)= ¢ 2and gix)=x fix) forall x, prove that
fiwy =J§ jf[.r}eua xivalv
w [i]
27 .
2iy) =J:jg[xjnm xvdy
#%
(1)
If sin™ x-sin' ¥ and
V=l — 3 +J.,-‘1 —x¥,
determune whether there 1 a functional relationship between u and v, and if so find 0.
(10

If /12 s monotonic m the interval D=x~ o, and the mtepral J'r-’ Jxhdx exists, then show
L}
that 1?'3, =0,

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




Iuf9

ax' + Byt -ez! =0 i the cone

alh+e)x’ + Mevayy’ votas byt =

{10)
(b} Prove that two normals to the ellipsoid §~ {Tr-—éz 1 lig in the plane x - 2y = 3z=1), and
the line jomning their feet has direction cosines proportional to 12, -9, 2.
(10
(e} Prove that the shortest distances between the diagonals of a rectangular parallelopiped and
edees not mecting them are
hi [ ab : .
F m and m where a, b, c are lengths of the edges of a parallelopied.
(d)  Find the equation of the enveloping cyhinder of the sphere x° + v* + 7= 2y - 4z = | having its
peneralor parallel 1o the line x = 2v = 2z,
(10)
SECTIONB
Answer any four of the following:
(ay  IF(D-a)' € 15 denoted by 7. prove that E.E.("I—f.ﬁ all vanish when » = a. Hence,
én ém e
show that €™, 5™, ™, ©¢™ are all solutions of (D—a)' v=0, Here 1D stand for ;—i
(1
(b)  Solve 4587 {3+ 17 = 0 and examine for singular solutions and extrancous loi,
Interprel the results seometrically.
(10}
(c) Find the ¢urvature and torsion of the curve
LI 2;_-1[.)'-- -E-l-,: =+ 2. iterprel your answer.
(10)
(d)  An ellipse 18 just immersed with its major axis vertical. Show that the centre ol pressure
comcides with the lower focus, the eccentricity of the ellipse bemng '-11.'
(1)
fe) A particle falls towards the carth from nfmity. Show that its velocty on reaching the carth 1s

the same as #t would have acquired in falling with constant acceleration g through a distance
equal 1o the carth’s radius.

(10




Tl

(a)

(h)

(<)

(d)

{i)

(b}

(e}

dola
ii) From the differential equation whose primitive 1

( i)
y=dA| sinx- et )+ E(cnax-- mp Y
\ e 5 x
(5)
(i) Prove that the orthogonal trajectory of system of parabolas beloogs to the system
itself.
()]
[sing variation of parameters solve the differential equation
dly , dy . w
—— dy—=c |dx -1)¥=3£" sin 2x.
e el l )
(i} Solve the equation by finding an integrating factor of
(x+2)sm yar+ xcos yay=10
(5)

(i)  Venfy that @x) - 15 a solubion of »* %_pmﬂmd find a second Independent

solotion,
Show that the solution of (7" = 1) v = 0, consists of A¢* and n pairs of terms of the form

e" (b, cosax- ¢ sinex),

Where a = Lmﬂ and
n

@ =sm zzﬂl,r =L2...n and by, ¢ are arbitrary constants.
"t
{10
A particle moves with a central acceleration —‘”—; and is projected from an apse at a
(distance )

distance a with velocity equal to a times that would be acquired n falling from mfinity. Show
that the other apsidal distance s :TE—.
T

|
(R

A smooth rod passes through a smooth ring at the focus of an ellipse whose major axis is
horizontal and rests with its Tower end on the quadrant of the curve which is farthest removed
from the focus, Find the positions of equilibrium and show that 15 length must be at least

30 o

= I+ 8, where 2 is the major axis and & the cccentricity,

(10)

A spherical raindrop, falling frecly. receives in cach instant an mercase of volume equal to 1
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 inttial radios of the raindrop.

110




()

(a)

(b)

(d)

Sal9
IFa planet were suddenly stopped in s 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 = (x* +1)i+ x/ integrated round the square in
the plane
£ = 0 whose sides are along the lines
i=hy=0x=1y=1

(10}
Prove tal
() V=[A=B)=(B V) A-B V.4
~(A«¥|B+A (V.5) (6)
(ii) C.uﬂ.‘"r—‘;!i =- :'—; + %[ﬁﬂ.
g = constanl vector
(4)

Show that if A=0 and both of the conditions A8=A4C and A=B=A=C hold
simultaneously then 5= C . but if only one of these conditions holds then B # (" necessarily.

(10)
Prove the following:
(1) IF 1,03 up are general coordinates, then
5-:;- -%r: xai;; and Viy , Vi, Vigy are
Reciprocal system of vectors.
(3)

OF AF L OF | o Wug s Vi | =
o (] B sursa
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1. Answer any four parts : (10 = 4 = 40)

(4)
(h}

(c)

(d)

()

2. (a)

(b)

(€)

3 (a)

Show that every group consisling of four or less than four elements is abelian.
It f‘m has a simple pole with residue £ at the ortem and 15 analytic m (-] z | < 1 show that

EIE‘ iz ."{:tl f[b,l
2xi I: a)le - !'Jj a-h EB

t.s.haraﬂ ab-land Cisthecmcele 2 = 1.

Evaluate I f J -z ds dy dz though the volume hounded by the surfaces
x=fy=Gz=0adx=y+z=1.

Explain a basic solution and a basic feasible solution of a linear programming problem.
Determine the basic matrices and find the basic leasible solutions of the linear equations

X T 21: tEy = 4

¢, +x +52, =5
Drefine a compact s¢t. Prove that the range of & continuous funchion defined on a compact sel
is compagl.
In the symmefric group 8, of permutaions of n symbols, find the number of even

permutation. Show that the set A, of even permutations forms a finite group. Identify 8, and
Awhenn - 4

(14)
A funetion fis defined i [0. 1] as

1 1
J=(=<1)y1: F =
flei= r+1 r

When r is a positive integer,
Show that frx is Riemann-integrable m |0, 1| and find 1ts Riemann-integral.
A fumction fis defined as

n¥
fx)== ﬂri-{x.v}#{ﬂfﬂl
=13 . otherwise.
Prove that f_(0.0)= f_ but neither f_nor [ is continuous at (0.0)
(13)

I ¥ 1s the finnte ficld and . /f are two non-zero elements of F. then show that there exist
elements o and A if F such that 1+ @’ + 85 =0

(14}




(b)

(c)

(2)

(b)

()

Tofd

3zt 47241

If f(a)= 53 =

Where C 13 the circle |z | = 2; lind
{y  frl-ip

(ii) Fo-u;

(i) M1+

=3

(3x4=12)
LUnder the hilinear transformation

& -2
z-12

find the images of
i il 1
(1) #-2le 5 and

(ii) | 34!

21 3

in the w-plane.

(14)

Show that in an integral domain every prime element is imeducible. Give an example to show
that the converse is not true.

Use simplex method to solve the following linear programming problem:
Max Z =5, & Tx,
Subject to the constraints,
2, +4r, €18
ar,+2r, 512
g, 2li=1 1%
(14)

A company has three factories and four warchouses, The production capacities of the
factories are 7, 9. 18 respectively and the warehouses require 5, 8. 7, 14 respectively. The per
unit transportation cost is given in the matrix below:

Woinrebuoisi
I, n W, H, Factary
capaeTy
| 1= ik S0 i i
LT hiirsl (i { T An an Bl 1]
I L -1 il -4 I8

Hnlqin-ln;frh- * 5 f\- g 4
V'ind the allocation so that the transportation cost 15 minimum.
(13)
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SECTIONB

Apswar any four parts: (10 % 4= d0)
(a) Solve completely:

g S SN s

M q p Nil)
(b}  Fromthe data given below:

AL IEEREREALE

Ao | 1[4 |15 | B _E_IF—
using Lagrange’s interpolation formula caleulate f73)

(¢)  Conven (13534) to decimal number and then converl the resulting decimal number 1o
hinary number.

()  Find the moment of inertia of an elliptic lamina of axes 2a and 2b about a line OP passing
through the centre O and in¢lined at O to major axis 24, Also find the moment of inertia about
atangent 1o the ¢llipse parallel to OP,

() Show that the velocity potential

13 e e
b= El; |
satisfies Laplace eguation. Determine the stream lines of the flow,

(1) Using Charpit’s method solve completely g~ — g™ =(a+ y)",

{13)

{by  Obtain the general solution of the following equation: (13)

ﬂa_l‘_. -I-'.‘.JI %0 &_ " Ay
= .;—'_my 2 ™ i (2 4x)e

{e) A uniform heavy rod of length 2a and mass M s free to tum about an end which is fixed.
Using Lagrange's equations of motion obtain the ordinary differential equations for the
oscillation of the rod.

(14}

(a)  Espress Lagrange™s equations of motion i generalised coordinates under conservative
svetem of forces. If the geometrical equations do not contain time explicitly. deduce the
principle of Energy T + V = constant.

(13)
s . = . EMxi-y1) : B v
(b)  Examine whether the motion specified by = '_;'_;‘T—J* a constant is a possible liquid
x4y
motion. Alse show that the motion s of potential type,
(13)
{e}  Solve the following system of equations by Gauss™s elimination method.

10x-Ty=32+5w=6
%+ 8y —z—dw=>5
Iy +4r+Hw=2




()

(b)

(€}

9al9
Sx—-9v -2 tdw=T

(14)
Write a BASIC program to lind
(i The sum of first N natural numbers
(i)  The factonal of a given number
(2% 7=14)
Given the differential equation
%=1J’ y =10 when x=1,
use Runge-Kutla fourth order rule (o find v atx = 1.2 taking the step length i = 0.2,
(13}

Show that the velocity field

K{": ‘-ﬂl w2 K2y
3 +3-1]= ((: + }'2)

where K 15 a constant, satisfies the equations of motion for steady, inviscid, mcompressible
flows in the absence of external forces,

uix,y)= w0

(13)




