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MATHEMATICS

PAPER - |
SECTION A
| Answer mny Tour of the following questions:
{a)  Let W be the subspace of R penerated by the vectors (1. -2, 5.-31.(2. 3. 1. <4) and (3. 8. -3,
-5},
Find a basts and dimension of W,
i1y
(b} Find the symmetric matrix which corresponds to the following quadranc polynomial;
iy
th,}'_z}=x:—2}-z f Xz
(¢} Show that
I““"L“'“'“-'E;[;-:-;.hg[!“tﬁimm].u.ﬁ>l}
g =
(10
{d)y  Show that
fo(0.0)= £(0.0)
where
A ) =0, i ay =0, /6 9= o' oy 'S, Waye0
(e)  Prove that the locus of a line which meets the two lines y = +tmx. z= = cand the circle Xy
=g, z=01s
c:m: {oy — mnf | 15 (vz —-zmxf =g {z: — c:}z.
{10}
2 (8 L«
Aa={} g)
Find all eigenvalues of A and the corresponding eigenvectors,
iy
by Let
[ I i+l ¥ ]
He|l=i 4 2I-¥%
=3 4% 7
be a Herrhitian matrix. Find a non-singular matrix P such that 4P 15 diagonal
(10)
{c) Letl: R’ — R? be a linear transformation for which we know that

L1 0,0)=(2.-1), L(0. 1.0)= (3. 1) and
10,0, 1) =(-12),
Find L (-3, 4, 2),
(10)
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(b)

(e)

(d)

(&)

(b)

{ch

2ofl
Let L R® — R? be defined by

{4

Let 8= [vy, v, va] amd T = [w;, wa] be bases for R? and R? respectively. where

ol f
- ff -]

Find the mairix of L with respect to S and T

{10y
Find the volume under the sphencal surface x* + yv° + 2* = a° and over the lemniscate r* = a*
cos 26
(10}
Find the centre of gravity of the volume common to a cone of vertical angle 2a and a sphere
of radius a, the vertex of the cone being the centre of the sphere
{ h‘]}
Using Lagrangﬂ s method of undetermined multipliers, find the stationary values of %t oyl
2 subject toax” + by” + ¢z" = 1 and Ix + my + nz =0
Interpret geometrically
(10
Find the extreme values of
A y)=2(x-yrF-x'-y*
(10)
Twa straight lines
ity _y=f_z-1. x-oy_y-B_z-1s
Il my L I; s fly
are cut by a third line whese direction cosines are b, # and v Show that the length d
intercepted on the third line 1s given by

E;jmjfmﬁ-ﬁ:hﬂ
diy my mi=| | my n
v L my i

Deduce the length of the shortest distance between the first two lines.

i 16)
Find the condition that the pluna Ix + my + nz=0 be a tangent plane to the cone ax™ = by’ +
ez’ + 2fyz = 2gzx + Zhay =

(12)
Prove that thﬂ locus af the pn]e of the plane [x -~ my  nz - p with respect to systern of

conicolds ¥ - J‘!' = =1, where k 15 a parameter. 15 a straight line perpendicular to
-'.'F"-I I &* i

the given plane

(12)
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SECTION B

Answer any tour of the following questions:

{8)

(b)

i)

(d)

(e)

(e}

(b)

{c)

(d)

(a)

ih)

From x* + y* + 2ax < 2by + ¢ = 0, derive differential equation not containing a, b or ¢
(10
Discuss the solution of the differential equation

(el

A particle moving in a straight line is acted on by a force which works at a constant rate and
changes i1s velocity from u 1o v in passing over a distance x Prove that the time taken 15

3{1: +v)x
2u’ +m"+v=]
{109
Find the work done in stretching an elastic string from length b 1o length ¢, the unstretched
length of the stiing being a
(10}

It f=3q7 - y'j, determine the value of jr:.fiﬁ. where C is the curve y = 2x in the xy-plane

from (0, 0y to (1, 2)

{101
Solve
d* =
x-&-ﬁ—' -I‘-[]—‘J:J%—}f =g",
(1)
Solve
d'y
-v=xsinx
dtd ¥
{10}y
Solve
xii—x{-+xﬁ-jﬂ= e
(10}
Redoce
Ay 1 _fory aede .
x}*[dr]’ o 4yt 1) sy =0
to Clatraut’s form and find its singular solumon,
(10)

A particle is projected from an apse at distance ‘¢’ with velocity J24/3 &' If the force

directed to the centre be ,ul::"‘ = *1-} . determine the equation of the orbit (n being a constant).
(14)

A uniform beam rests tangentally upon a smooth curve in a vertical plane and one end of the

beam rests against a smooth vertical wall, If the beam 15 in equilibium n any position, find
the equation to the curve.




(c)

{a)

(b)

(c)

fd)

4 of &
(13)

A solid nght circular cone of vertical angle 2a 15 just immersed in waler so that one generator
is on the surface of the liquid. Determine the ratio between the resultant thrust on the curved
surface of the cone and the weight of water displaced by the cone Also find the angle
between the resultant thrust and the axis of the cone.

(13)
[Fuf: vy, where 2. v are sealar ficlds and f is a vector field, find the value of f el f ;

{10y
If O be the ongin. A, B. two fixed points and P(x. v. z) a vanable point. show that ©

curl [F)ﬁ(ﬁ )= 2 JZB

(1
Usmg Stokes theorem. determine the value of the integral

[ (v +2dy +xd)

i
where [Mis the curve defined by
x]+:.-3 + zl=aJ= Xxtz=a
{1y
Prove that the eylindnical co-ordinate system is orthogonal
(10}
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SECTION A
I Answer any four parts:
ia) IT fiz) 15 analvie, prove that
7 a‘
L R e P
(10}
(b Evaluate the double integral
j _|' *edxdy
wl'-r:rt, R is the region bounded by the line v = x and the curve v = x°
(10)
(c) Find the basic feasible solutions of the following svstem of equations m a linear
programming problem
Xt tx, =4
lt' *x,+ 5%, =35
i 1h
(dy Show that the set of cube roots of unity s a finile Abelian group with respect fo
multiplication
(1)
(e) Show that the Tunction [(x) delined by
|
I = =2 el
s uniformly continpous on |1, =),
(1t
2, (a)  Prove that the set of all real numbers of the form (a-+bvb), where a and b are rational
numbers. is a hield under usual addition and multiplication.
(14)
ib) Show that the transformation
-4z
w=
dz-2
maps the unil circle |2 = | o a circle of mdivs unity and centre at 1/2,
(13}
(c) Show that the serics
Ay X %

X + P

1+ +{1+I4]“

15 not unilormly convergent on [0, 1].




by

(c)

(a)

ib)

(<)

ol R
i13)

Examine the following function for exirema
(13)

oy (J:]..tz] =xj —6x%; +Zh'§ -24x +4
Use contowr miegration technique 10 find the value of

df
. 2 +cosf

13y
Use Simplex method 1o solve the following linear programming problem
Maximize Z % —Xx+ 33
suibject 1o constraints
X tx -2 56
x, +Jx, +x, < W4
X tdg +x <8
7 PR A 20
Show that
(i) h{x)=yx+x.c20 is continuous on |0, =}
(i) Alx)=e"" is continuous on R

(13)

Show that the sel § = |1. 2, 3, 4] forms an Abelian group under the operation of
multiplication module 5 as defined below:
(13)

x mod 5

e L b e

N e Ll
[P - = 1 N
bt o — L |
Ll o B

- S
=y

’ e e
IF ¢ {.t._l.-'}= -
1, white x= =1
P s Ll

gl s
2l 5 S U

where &t v#10

show that at (0,0)

(14)

SECTION B

Answer any four parts

(i)

(b)

fc)

Perform four terations of the hisection method o obtain a positive root of the equation
fix)=x'-5x+1

(10
Apply Charpit’s method to solve the equation
Lyp+tg+ =0

i1
(1) Convert 239870 decimal to —




.

(d)

fe)

ia)

(b)

el

(a)

(1) Octal number;
i2)  Hexadecimal number.
(i) Evaluate the following expressions bitwise

il T8 OR 87
i2) 78 XOR &7
(3) 78 AND 87

Determine the restrnictions on /. f, and f; if

2 2 2
i;ﬁ(ﬂ +§ff={n +-:—z-,=st=}=1

15 a possible boundary surface ol a liquid

Find the moment of nertia of a uniform tnangular lamina about one side,

Salve
Pu - ou
o
given that

{f) ©=0 when x=1 for all ¢
{1} w =0 when x = [ for all ¢

. B
(i) ¥="5, g < g < t=0

b(l —x)

=~m—.a'€x-¢£.t=l]

(i) %ﬂ} atf =0, xin (0,

Tols

L0}

(1)

(10

(14)

Write a BASIC program to evaluate a definite integral by Simpson’s one-third rule, Adapt it

Lo evaluate

j(xi-l-sinx)dx

by taking 10 subintervals and indicating which lines are Lo be modified for a specific

problem

Apply Gauss-Seidel tteration method for three iterations to solve the equation

N =2 =1 -=I|ix 3
=2 10 -l -] Xl _ 15
=1 =1 W 2|27
—1 =1 2 10{lx] [-9

A two-dimensional fow field is prven by y=x

(1) Show that the flow is irrigational

tii}y  Find the velocity potential

(i) Venfy that y+ and its complex conjugate ¢ satisiy the Laplace equation.

(13)

(13)




Kol 8
(iv)  Find the streamlines and potential lines.
(14)
th) Solve:

11"“1)‘

o an.# '_# +sin(x—2y)

(e} Apply Runge-Kutta method of fourth order to find an approximate value of v when x = () |
and 0.2 given thal

%=1+yz.y=l when x = 0

(13}
ta)y A sohd circular cyvlinder of radius a rotatng abowt ns axis s placed gently with s axis
horizontal on a rough plane. whose inclination to the horizan is cc Initially the friction acts up
the plane and the coefMicient of friction 1s p. Show that the ey linder will move upwards, 1 p=
tance. Also show that the time that lapses before the rolling commences is
atl
£ {3 cosa —sina)
where £2 15 the instial angular velocity of the cylinder.

(14}
(b)  Wriie a program i BASIC 1o find a root of an equation by Newton-Raphson method. Adapt

it 1o solve

r-dftr+6=0
using initial approximation as x; = 3. Indicate which lines are to be changed for a different
equation,

(13)
fc)  Apply Newton's forward and backward difference formulae to evaluate A1 2) and f13.9)
respeclively from the data -

x = ] 2 3 4
Sy v 5 22 31 43

(13)




