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F. Pages : 4
Time : Three Hours ° Max. Marks : 80
Instructions to Candidates :
1. Do not write anything on question paper except Seat No.
2. Answersheet should be written with blue ink only. Graph or diagram should
be drawn with the same pen being used for writing paper or black HB
pencil.
3.  Students should note, no supplement will be provided.
4.  Attempt any two subquestions in each unit.
5. Figures to the right indicate full marks.
6. Use of non-programmable calculator is allowed.
UNIT - |
1. Solve any two.
a) i) Ifu=e*?sin(x-at), prove that 4
82u 2 52U
7 =8
ot oX
i)  Apply Euler’s theorem to find 4
2 2 2
x2——a - + 2X o7y +y2——-a u
ox? oxay oy?
h u=cosec™' o+ y3
ere Y= 212
w V2 y1/2
. - ~ou_.ou
) 1) Consideringu— X,y — 6, ¢, find 20 04 4
where x +y =2e%cos¢, x—y=2ie’sin¢
¥ Find _U ; 2 2 2 h
) in dt,glvenu:x +y“ +2z%, where 4

x=e' y=elsintand z=e ‘cost
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cos 6 sin®
c IfX= , Y= , then show that 8
u u
. 0z 0z 0 0%
———=(y—-X)— = (Y + X)—«
ou 06 ( )a v )8
UNIT -1l
2, Solve any two.
a) i) \Verifythat JJ'=1 where J:M, 4
d(u,v)
and x=u(1-v), y=uv.
i)  Examine for the functional dependence between 4

u=sin""x+sin"ty, v = x1-y? + yV1-x2

and find the relation if it exists.

b) i)  Theacceleration of a piston is calculated by

Vs r '
f= (DzFLCOSQ + ZCOS 29} .Itis calculated for the values of

r

1
0 =30°, 7T If the values of 6, » were each 1% small, then

show that the calculated value of f is about 1.5% small. 4

2
%
ii)  Ifthe kinetic energy K = 79— find approximately the change in the

kinetic energy as w changes from 49to 49.5 and v changes from
1600 to 1590. Assume g = 9.8. 4

c)  Aspace probe in the shape of ellipsoid 4x2 + y2 4 422 = 16 enters the

earth’s atmosphere and its surface begins to heat. After one hour, the
temperature at the point (x, y, z) on the surface of the probe is

T(x, Y, z) —8x2 4+ 4yz -16z + 600 . Find the hottest points on the probe’s
surface by Lagrange’s method. 8
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UNIT - 11l
3. Solve any two.
' “~
. : > x*(a-x) . .
a) i) Tracethe Cartesian curve Yy~ = Taix by discussing symmetry,
+

tangents, asymptote and region. 4

i) Obtain half - range sine series for the function 4

x for 0<x< m/2
fx)= n—xforg<x<n

b) i) Tracethecurve r=a(1-cos0). 4

i)  Obtain half - range cosine series for the function f(x)=(x- 1)2 , inthe
range 0 <x<1. 4

c) Findthe Fourier series to represent the function f(x) with period 2 givenby 8

x for 0<x <=
f(x)=
2n—X for t <x < 2xn

Also ded 1 +—+—1—+ _—Ti
so deduce, 12 32 52 ....... 8 -
UNIT - IV
3 Ja4-y
4, a) i) Change the order of integration in the integral .[ jf(x,y) dx dy . 4
0o 1
a a2_y2
. 2 .2 o :
i) Evaluatej j (X +y )dX dy by changinginto polar coordinates. 4
0 0
b) Evaluate the triple integral 8

2 2 .2
}J1 ‘Jx Yy dx dy dz
0 0 0 \/1*X2*Y2*22
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c) Find the whole area of the curve a’x? = y3(Za -y) 8

UNIT -V
5. a) i) Find by Taylor’s series method the value of y at x = 0.1, given that

dy o
_ = —1, 0 :1.
dx X7y Y() 4

i) Use Euler's modified method to find y(0.1), y(0.2) given that

dy 2
L =yx“-1.1y, y(0)=1.
dx y y, y(0) 4

b) Use Picard’s method up to ond approximation to find an approximate value

LAy 2 _ _
ofywhenx—0.1,lfd—X—X Y andy=1atx=0. 8

c) Use Runge —Kutta’s fourth order method to find y (1.1), y (1.2) given that
dy o
—=X"+Y, y(1)=15. 8
dx2 y(1)
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