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PART.

1 a) What is the princil.rle of rnetlrod of least sqlrare. 12)
b) If l (x) =e"',then slror.l, that L"e''' =(e" h _l)"r:"'. rvhcre h is tlre step size. [3]

,.1 Derive fhe fbrnrula to eveluate the integral 
f.f 

.f ,t tl.x bytr-apezoidal rule 
, 
l'2]

d) What are the limitations of Taylor's series method? i3]e) Write the Dirichlet's conditions for tl-re existence of l;ourier series of a function

Part A is iompulsory which carries 25 inarlis. Answer au questions
Part B consists of 5 units. Answer any one full question from each
question caries l0 marks and may have a, b, c as sub questions.

/ (x)-in-tle-inte rv al (a, a + 2r).
S tate and pr.ove linearity.property of Fourier.trans forms. 

". ".

PART-B

fl
.. . i.: '

s)

h) Form the parlial differential equation by eliminating the arbitrary function
,=f(*rnyr). t3l

, , i) If / sa1isfi,es Laplacian equation, show that ,V,$is solenoidal. L2l

i) Prove tlrat 7 = (.r't + n.t )i + (i,' + .r'.r,) I rr conser.r,arivc and find the scalar

potential. t3l

(50,N{4r[s)

2.a) Consider the following data for g(.r) : lsinr,y/.rr

x 0.1 0.2 0.3 0.4 0.5

g(x) 9.9833 4.9696 3.2836 2.4339 1.9177

_r 1 2 4 6 8

), 5.43 6.28 10.32 14.86 I 9.-5

OR

Is+s]

(2s

Calcu!atg,S(0.25) accr"rrstqly:using New,tQnig,forward methofl,of inrerpolation,,

Fit a curve of the lorrrr r. :!*bx tothe data given belowr
b)



3a)

b)

Given u1 : 22, u2 : 30, ua : 82. u; .. 106, u3 : 206, find
I nterpolati on formula.
Frt a polynomial of second ciegr-ec ro the clata points (2.
t(t. \l {J ). t8. 57 .18)and ( lo. ql le)

u6. Use Lagrange's

3.07), (4, 12.85),
t5*51
L_ " )

4.

5a)

Solve the initial value

rttt'tlrud. by culculatirrg
l'ontrula.

.i.,
problent "'- r- )'r,.),(0):1, flnd .r,(0.4) brv Nlilne's, 

,l\
the initial threc values bir Runge Kutta Fourth order

Ll 0l

b)

OR
Find up to the four places of decinrals tire smallest root of the eqr-ration
r: ' = sin -r using Newton-Raphson rnethod.
A slider in a machine moves along a fixed straight rod. Its distance.r crn along the
rod is giy'en ,below for various values of the time r second.s, Find the veloeiiy of
the slidir and its acceleratiorr when r = 0.3 second.

:;
/,a)

b)

8.

.,,. : ',,

9.a)

b)

, 10,a)

6,a),

:b)

at ,

1t.

Find cosine and sinc series lor /(.r) - 7r - r in [0, n].
I

Find Fouricr sinc rranslbnn ol 7{.rr . , -L - r,rd henc,-' deduce cosirrc
\'( \-rd-l

I[r'al'lstorntol , :.x'+cl

Expand the'function f (x)"*i ln l-t,?lR
State and prove Change of scale property

The points of trisection of a string are pulled aside through the same distance on
opposite sides of the position of equilibrium and the string is released from rest.
Derive,,Tffpr?l.ion fi7r..tfuq displacemgnru"of the string.aJ,sgbsequent tir4q".qnd
show thiilt?ib mid-point;cirfne string alwhlci?6mains ar riirj i',:. ,.r:i0t,.

Solve x'(y - z)p + f e- x)q : ,'f - ?Il
Solve ( p * q)(p^ *r/),) = I using Charpit's rnerhocl.

corrrputc rhc linc irrrcgral I(.', 
t,r. - r'rir')rourrd tlrc trianglc wlrosc

(1, 0), (0, l), (-1, 0) in the.ru - plane.
b) Find .the work done in moving in a particle in the force field

7 =3*'i+(zzx-y)i+zk,along the curve defined by xt:4y,3x3 =ge from

t5+51
L-

Is+5]

l5+ 5l
L" 'l

vertice:s.are

.r:0to*-2

Verify divergence theorem

first octant of the cylinder _v2

for 2r2 yi - ),2 j + 4x2.2 k

+ Z) = 9 ald x:2.
taken over the region of

[ 10]

OR'

accelerafion'.when r : 0.3.Second. 5+5.
t 0 0.1 0.2 0.3 0.4 0.5 0.6
x 30.1 3 31.62 32.81 33.64 33.9s 33.81 33.24

---ooOoo---


