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Group - A
[10 Marks]

-

1. Answer any five questions : 2x5=10
(a) Find the closure of the set

A={l:n=l,2,3,....}: -

n

) Is the intersection of an infinite number of open
in R open in R ? Justify your answer.

P.T.O.




( 2 )
(¢) Is the sequence in R

V2, J2+~/§, J2+J2+J5,....

monotonically increasing? Justify your answer. 1+1

00
_/(df If the series Zlan converges, prove that
‘ n=

lim a, =0.
n—yo0

(e) Is the function f:R — R defined by

1
xsin| —|, if x#0,
fx)= (x)
0, ifx=0
continuous at x = 0? Justify your answer.

() Show that the function f:(0,1) >R defined by

f( .)=cosl lsmtlmlﬁmnlyconhmnuson(o,l)

X




( 3 )
Group - B
[40 Marks]
Answer any four questions : 10x4=40()

2. (a) For every two real numbers a and b with a <b,
prove that there exists a rational number r such that
a<r<hb.

(b) Prove that a sequence in R is convergent if and
only if it is a Cauchy sequence in R. 4+6

3. (a) Prove that every bounded infinite set in R has at
least one limit point in R.
(b) Test the convergence of the series
22 22 _42 22'42'62
] e sy

+one 545

4. (a) Let fbe a real-valued function continuous on [a, b]
and suppose that f(a)- f(b) <0. Show that there
is at least one point c € (a,b) s.t. f(c)=0.

(b) A function f:[0,1]> R is continuous on [0, 1]

ot 1 1
and assumes only rational values. If f [E) =5

prove that f(x) =-;— Vx €[0,1]. 6+4

State and prove Cauchy’s Mean Value Theorem.

P.T.O.
2 - 700



9,
(b) Use the mean value theorem to prove
1, e -

* | 0<—log
X x

1<l forx>0.

(¢) Evaluate the limit : lim Sl —210g(x+l).
x—0 xsinx

54342

6. (a) Let f:R—R be continuous at a point of R,
and let f(x+y)=f(x)+f(y) for all x,yeR.

Prove that fis uniformly continuous on R.
"6) Does the limit hmanlexlst? Justify your answer.

x—0 X

(c¢) Use Taylor’s theorem to prove

lie—abig 1+x<1+% forx> 0. 4+2+4

| x, ifxeQ,
f(x)_{o, ifxcR\Q.
Show that f is continuous at the origin but
discontinuous at other points in R.
ﬁmctlon fis differentiable on [0, 2] and f0)=0,
( _.=2 f@)=ls Prove that f'(c)=0 for some
e -—-':-.';_ -

= {(-l) +-- m,neN} Show that 1 and
nts of 4. 5+3+2
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} Group - A
[10 Marks]

1. Answer any five questions : 2%5=10)

/(éﬁf x=Ae’ +Be™’ is the displacement at time ¢ of
a particle, then find the acceleration.

)] A particle moves according to the law
1
v=4 (xsinx+cosx)?
where v is the velocity at a distance x. Find its
acceleration.
P.T.O.






(R3%)
that the particle will ultimately go off to infinity if

V’>3E+-£2-_
R R

) A particle is moving in a plane. Deduce the
tangential and Normal acceleration of the particle.
545

3. (a) A particle is moving under a central force
F= F(u)anddm'beanearlycucularorbﬁ.Fmd
the condition of stability of the motion.

(b) A particle is projected at a distance ‘a’ with
velocity \/u/a in a direction at right angles to the
initial distance and subject to the action of a central
force g{z(az +b2)’ - 3azb2u7} . Show that the

path is »* = a* cos? 0+ b*sin’ 6. 5+5

4 A smooth table is capable of turning about one
¢ edge which is horizontal. Initially the table is
horizontal and a particle rests on it at a distance
g’ from the fixed edge. If the table be now rotated
downwards with an angular velocity @, show that
he particle will leave the table after a time /" given

7sinh of + —gz-cosh ot = %—&os ot.
20 o

1.__/

le is describing a circle of radius ‘@’ in such
t its tangential acceleration is ‘k> times

P.T.O.




{'4..)

the normal acceleration, where ‘& ;

1S a Constant, |f
the speed of the particle at any

point be y, prove
that it will return to the same point after a time
a

-2k
—k;(l -e ) .
X _&d) Describe the motion of a_

damped and forced oscill

3+5

particle with harmonic,
ations.

and are hung at rest;
|

m, falls off. Show that the
distance of m,

from the upper end of the string at
1

; y 2 -
time ¢ is a+b+ccos[-§—] > Where a is the
t

nhatural length of the string, b and ¢(b>c) are the
distances by which it

would extended when
Supporting m, & m, respectively. 5+5

of the sphere, v js th

€ velocity of Projection and
K is the coefficient of friction,

545




( 5)

7. (a) A body of mass (m, + m,) is split into two parts

of masses m, & m, by an internal explosion which

| generate kinetic energy E; show that if after
3 explosion the parts move in the same line as

2E(m; +
before, their relative speed is J L g
mym,

(b) A particle is projected vertically upwards, with
velocity » in a medium whose resistance is pv? per
unit mass, where v is the velocity of the particle
and M is a constant. Write down its equation of
motion, and show that the particle comes to rest

2.2

2
at a height [H:z}, above the point of

2g

yrojection where k= —g|.: What is the physical

of constant k? 4+6
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Group - A
[10 Marks]
1. Answer any five questions : 2x5=10

If f(x)=4cosx—6x, find the relative percentage
error in f(x) for x = 0, if the error in x = 0.005.

%) Prove that A-V=A-V.

P.T.O.




( 2 )
(c) If for some o,BeR, the integration formula

' I f(x)dx = f(@)+ f(B) holds for all polynomials
y of degree at most 3, then find the value of

(a-P)*-
(d) Show that the initial approximation x, for finding

;’ where N is a positive integer, by the Newton-

Raphson method, must satisfy 0 < x, <-}%- for

convergence.
(e) Show that the nth order divided difference of x”
is constant. ‘
" /(t)' What is the use of break and continue statement
: in a C program?
‘Write the general form of “if .... else’ statement in
language.
Convert the mathematical expression
2 47 +sin’ x into C expression.
Group-B |
wer any four questions : 10x4=40

ne ra:nmnder in appmmmatmgj(x) by






4 (R4 o)
6. (a) Write a C-program to find the mean and variance
of the following frequency distribution :

{0 4

(b) Describe Gauss-Jacobi method for numerical
solution of a system of linear equations 4x = b,

where 4 =[ag']ms x =(xp X suiucy Ny )T -

Prove that in matrix form, the method can be
written as x(**) = -DY(L+U )x(*) +D7'p,
where the notations have their usual meaning. 5+5
7. (a) Find the greatest eigen value of the matrix

& 28100

-1 2 -1

0 -11
correct to four significant figure, and corresponding
eigen vector using power method.
b) Write a C-program to find the transpose of a
'?_ar_fr_n . 6+4




