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1. Choose the correct answer 1x7=7

(a) The third difference of zero of third
degree is

() zero

(i) 1

(i) 6

fiv) None of the above

(b) The nth difference of constant is

(Y 1
(i} zero
| (iiy) n!

(iv) None of the above
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( 2 ) ( 3 )

() “The divided difference is a ' () Regula falsi method is used for
- symmetrical function of all the (i) the determination of the roots of
arguments involved and {ollows that a polynomial

for any function, f(x) the value of a
divided difference remains unaltered

when any of the arguments involved (iii) numerical integration
are interchanged.”

(i) solution for differential equation

(iv) None of the above
(1) The statement is True

(i) The statement is False . (g) A difference equation is an equation

which i1nvolves
(i) The statement 1s neither True

nor False (i) independent variable

(tv) None of the above _ (ii) dependent variable

(d) Th 1 (111} the successive differences of the
e correct relation is _

dependent variable
) A=1-E~! (iv) All of the above

() V=1- E~! ' | ‘ #
2. Answer the following : 2%x4=8

(iii) E”=1-V
(iv) All of the above - (a) Prove for positive integer m,
| ' 2. (m) _ o 1) m=2)
Here V and E denote the backward A" X = m{m -~ 1)x
difference  and shift operators,
respectively. ' (b) Prove the operator relation,
1+AJ(1-V)=1
(e) Simpson’s one-third rule is used
() for numerical integration (c) Solve :

— 2 X
(i) to determine the roots of a Uy — Uy =1{X 2x)2

polynomial

(i) to solve both (i) and (ii} (d) Find the real root of

2x —lo x="17
(tv) None of the above £10
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( 4 )

Answer any three questions : 5x3=15

3. Show that

Bm+1, n)=(-1"A" (-71;)

where m is a positive integer.

4. Find by the method of iteration a real root
of 2x-log,g x=7.

5. Evaluate Jll ax

01+ x |
places by Euler-Maclaurin formula.

correct up to five decimal

6. Solve :

Uy Uy HIX+2)U, 1 + XU, =-2-2x-x*

7. Assuming Bessel’'s interpolation formula,
obtain the following result :

dy 1

= < Ay,
dx x Yx 1/2

3
24A Yx-3/2 T

Answer any three questions_ : 10x3=30

8. State and derive Newton-Gregory formula
for backward interpolation.

9. State and derive three methods for
Lagrange’s interpolation formula  for
unequal intervals.

A13—300/1230 ( Continued

10.

11.

12.

13.
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State and derive Laplace-Everett formula
for interpolation. |

Explain how Newton-Gregory formula can
be used to carry out inverse interpolation
of second order. Show that a good
approximation to the interpolating factor, x
will be given by

fe=fo|y_|fx=foly2,
Afo L2(Af0)2‘_' Jo

— -.J

X =

Obtain approximations to the value of or

by applying (a) Weddle’s rule, (b) Simpson’s
one-third rule and compare the results
with the true value, tan"16 =1-406.

(a) Solve the equation u, o —4u, =9x*.
(b)) Show that
ao™ —La2om L la30om _ Lo it m>1.
2 3
* % %
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( 4 )

(c) (i) Show that
[~ p-x™ tdx = (b~ ) ™1, m)

a

(i) Write a note on Lagrange’s
undetermined multipliers.

(d] (i) Show that if 2x+3y+4z=a, the

maximum value of
g
2.3_4 - a
X z' is | —
J (9)
(i) Show that
ijm (p? — x9)" dx

qgn+m-+1 m+1\

q q )
if p>0,g>0, m+1>0, n+1>0.

(e) ' (1 Prove that

m-—1

P

B(n+1,

1 X +x™
0 (L+xymtn

(i1} Prove that
r(
0
(f) (Y Prove that

I'n+1l)=n! V ne N
(i) Show that, for m, n>0

1
= B(m: n)

xm—l

+ X" ) e = 28(m. )
(1+x)m7"

_fl x"1-9""  _ Blm, 7
O (b+cx)TT" (b+c)™b"
* % %
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1. Answer the following : 1x7=7

(a) State the Taylor’s expansion for one
variable.

(b) Define an explicit function.

(c/ In connection with the Reimann
integral, define the term ‘refinement’.

(d} Define the Gamma integral.

(e) State when a function, f{x y) is said to
tend a limit, L

() 1If fix, y)=2x" -3x"y+y?, find f,(x Y)
at (0, O).

(g) Detine the improper integral.
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2. Answer the following . 2x4=8

(a) Give the geometrical interpretation of
Rolle’s theorem.

(bp) Show that the funct'ion.deﬁned by
Jx) = {

O, when x is rational
1, when x is irrational

1s not integrable in any interval.
(c/ Investigate the continuity at (1, 2)
o,
x“+2y (x, yy#11, 2
Flx y) = Yy X, y) )
- O (x, y) =11, 2}

.,

(d) Define beta integrals of 1st and 2nd

kinds. . |
3. Answer any three questions : 5x3=15
(a) If
=75 (x 4=, 0)
fix, yj=4 x TY
| 0 5 (x, y=0

show that both the partial derivatives
exist at (0, O) but the function is not
continuous thereat.

(b) Test for wuniform convergence, the
sequence {f, }, where
nx

fn(x)z . 5 9

l+n“x

for all real x.
A13—300/1227 - ( Continued )
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(c) Show that
m-—1

[ —= dx;=B(m, )

1+xm™"

(d) State and prove the Tayior’s expansion
for two variables.

(e) If
_ *2X%3 _ *1%3. _ *1%X2
U = , Ug » Ug = —
xl x2 X
prove that J(u,, u,, uj)=4.
4. Answer any three questions : - 10x3=30

(a) () Show that if f is bounded and
integrable on [a, b], then |f|is also
bounded and integrable on [a, b]. S

(1) Prove that

1 |

[ lxlax=lim S(p, f)=1 5

_ -1 up)—0 _ -

(b} () Show that a function which is
differentiable at a point, possesses

the first-order partial derivative
thereat. s

(i) Show that, if

(xz _y2
N y)zlxz +y2; e, y)# 0, 0)

O ; (x y=0, 0

then the function possesses partial
derivatives at (0, 0). ' 5
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