ATm
2007
Mathematics (Optional) 000614
TR ( SreRfeuss )
Time: 3 hours ’ . Maximum Marks : 200

Note : (1) In all atlempt Five Qiiestions.
(1) Questionn No. 7 is Compitlsory.

(1)) Of the remaining Questions. Attempt Any four by selecting one Question from ench
section.

{iv)  Numbers of optional juestions upto the prescribed nuniber in the order in wlich questions
have been solved, will only be assessed and excess ansiwers of the questions/s will not be
nssessed.

(1) Candida’e should not write roll number, any names (including their own), signature,
address or any indication of their identity amywhere inside the answer book otherwise
he will be penalised.

1. Answer any four of the following :

(a) Complete one iteration of Simplex method, given the problem : 10
minimize 2x, +4x,+ x5
stbject to Y+ 20, - 335D

- Xy + 2_\‘2 + 2,1‘3 =1
Xy Xa, Xy 2 0

~
il

Is the soiution at the end of first iteration optimal ? Give reascns.
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(by I f(n), ¢(n), ne N are such that -

f(e) >0, 8(m)>0, L o) =, Lt [} =2 and Li

n-»w e n-so: n— =

Prove tlhat the series -

2n

5 [g@l :
—~ | fin))

is convergent.

{(c)  Derive the equations :

E. = m(¥-16%)

Fp = m (10 + 26)
and F. = mZ

for a body moving under influence of force E.
Here (r, 6, z) are the cylindrical co-ordinates.
(d) Consider the Algorithm :
ALGOERITHM - XYZ (m, n)
1 [+—m mod n
2 ifr=0 GOTO 6
3 m ¢- 1
4, Nn¢-r
5 GOTO STEP 1.
6 return n

for inputs m, n as positive integers and m > n.

glp+3 o 1
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Provide a DRY RUN for m =51, n=233. What does the function actually compute?

Provide adequate justification for your answer.

(e) Show that the following alternating series is conditionally convergent.
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Section - A

{a) Define a Group. When do you say it is abelian ? 20
If G is a group, prove that (a.b)>=a’b’ for v a, b e G iff G is abelian.
(b) LEV=R3={(x, 1,z :x v zeR}and 20
W =subset of V such that x—2y—-3z=0, '
then show that
(i}  V is a 3-dim vector space with R as scalars.
and (ii) W is a subspace of V with dim (W)=2.
Further, if the equation defining W, i.e., v —2y—3z=0 is changed to x -2y —3z=5, will it
still remain a subspace.

(a) (i} Define a Ring, Ideal and a Eucledian domain. 20
(if)  Prove that a non empty subset I of a group G is a subset iff

ceH beH=a, b leH.

by IfS=1{o; . vy, .. . v, }is a set of n-linearly independent vectors belonging to
vector space V(F) and dim V = n then show that - 20
(iy any u € V can be expressed as a linear combination of elements of S and

(i)  such a representation is unique.

Section - B
(@) (i}  Evaluate the limite - 20
L

Lt [57‘51-1’ \\"" and

0 E

B I ; -
II;tD ¥ T nx (4>3, integer)

(i) State and prove Cauchy’s MVT.

(b)  Test the conergence of the integrals - 20
o
ax

{i) I a>0,neRand
-t
oo

G) [ 20, n>0
gt
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(b)

1

. . . . PR T3 I
(i)  Evaluate using t=1/ and simpson’s 3%t Rule |5o7ix,

0

A "1
(i) Find & and =L avx=111f
lil d.l'
' 1.0 1.2 14 1.6 1.8 2.0
Fx) 0 | 1280 | 0554 | 1.296 | 2432 | 40
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5 (a)
(b)

6. (a)
(b)

7. (a)

(i) Show that (1x1<1) | 20

'.l'

VI¥x = fo) + ———
16(1+96x) 2

with0 <8 <1and f(x}a quadraﬁc expression in x.
(i) Find maximum of

o= xyz x>0, >0, z>0.

provided that xy+yz+yx—a=0.
If P, Q are partitions of [ a, b ], then siwow that : : 20
(i) L(¢Q =L( P and
i U(EQ =U{P)

whenever P is finer than Q, f is a Reimann integrable function over [a, b] and L, U are
the lower and upper Darboux sums.

Section - C

Show that ingeneral two tangents can be drawn to a circle from a point lying on
the exterior of the circle, and lying in the plane of the circle. 20

Derive the equation of the Director Circle.

Show that area bounded by a simple closed curve C is given by - 20

%({C (xdy—1udx)

Demonstrate its applicability by calculating the area bound by the curve :

x=acos 0, y=bsin g, 0=0=<2%w

If P(t,) and Q(t,) are the end points of a focal chord of the standard parabola y* = 4ax,
show that t4t,=1. Here t 1is the parameter in the parametric
representation. 20

v=at? and y=2at of the conic.

Further show that slopes of OF and OQ is constant where O is the origin.
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(@)

(b)

(@)

Consider the following double integral

1 y+1

” X2y dxdy =

oy

(i)
(i

(iii) Evaluate the integral

Describe the region R

[[x?y dy
R

Change the order of integration

Section - D

Find the complete solution of -

2 dy\? 2

Show that solution is a family of circles.

Equation has singular solutions as wel. Find them.

(1)

(i)

(1)

Find the value of x for which log.x = cosx.

correct upto 5 decimal places.

Population of a town in a census is recorded as :

Year | 1950 | 1960 | 1970 | 1980 | 1990
Population| . | g1 | 93 | 101
in 000"

Find the population (estimate) for the year 1985 by interpolation.

Given F(D) y=(aD?+ 2bD+c) y with a, b, ¢ constants and D=d/dx
establish following identities.

F(D) ekr=ekx F(K)

1.
2.
3.

dy

L
Solve 3y Ty =2y

d

F(D?) sin ax=sin ax F (—a?)

FD) ek u (2)=e F(D+K) 1 (x)

3

3
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