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Mathematics-I

Full Marks : 70
Time : 3 hours

Answer any six questions including Q. No. 1
which is compulsory

The figures in the right-hand margin indicate marks

1. Answer the following questions : 2x10

(a) Show that every Cauchy sequence is
bounded.

(b) Using the definition of limit, prove that
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(c) Determine the values of x for which the.
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(h) Find the value of K for which

1 0 k
o 1 0
o 0 1 ;
e
is diagona\'\zab\c.
\

(i) Prove that the order of convergenge of
Newton-Raphson method is 2.

Q) Approximate
v &

0 1+Xx

by ttapezo'\da\ rule using 10 subintervals.

2. (a) Show that
X clog(1+x) <%
1+x -

forall x> 0.
(b) Let Fs B;
f(x)= sin» then
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exists.
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is diagonalizable. Ifyes, finda matrix P such

that P AP is a diagonal matrix.
(b) Find the values of 7. and p for whichthe
system of equations S
x+2y+ z=6 .
x+4y+3z= 10 E
x+AyFrz=¢ . w8

has a (i) unique solution, (if) no solution,
(iif) infinitely many solutions. 10
6. (a) Definethe asymptotic error constznt and the
rate of convergence. Find the error constant
and the rate of convergence of the secanl
method. Perform four iterations to find the
smallest positive root of the equation

B-5x+1=0

which lies between (0, 1) by the above
method.

(b)_ Find a polynomia\ of degree 2 such that
f(O)=1,f(1)=3 and £(2)="1 by using
backward difference interpolation. 10
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method of order 4 to

(b)- Use Runge-Kutta's _
{utions of the following

apptoximate the sO
_value problem:
2yt 0£1£Ly©=02
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initial
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with h=0:5.
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