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(*) Instructions to candidates:

1) Answer Q.1 OR Q.2, Q.3 OR Q.4

2)  Figures to the right indicate full marks.
3)  Use of scientific calculator is allowed

4)  Use suitable data where ever required

Q1) a)Solve: %Hcsin 2y=xcos’ y
b) Find orthogonal trajectory for r = a (1+ cos )

2xy 2xy
. ¢) Solve: | log(x* + y*)+ dx =0
c) Solve (og(x ¥) x2+y2} +x2+y2afy

OR

Q2) a)Solve: e’ (1+%J=e’

b)The equation of an L-R circuit is given by L:—i + Rl = 10 sint.
Ifl = 0att=0,express I as a function of t.
dy i ax+hy+g 0

Solve: — =
c) Solve dx hx+by+ [

Q3)  a) Find Fourier series for f(x) =x sinx in (-7,7)
b) Find half range sine series f(x) = x if 0<x<mn/2.
= r-X if i2<x<m.
c)If the water temperature at 100°C cools in 10 minutes to 88° C
in a room of temperature 25° C, find the temp of water after 20 minutes.
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Q4)  a)Find Fourier series for fix)= sinx if0<x< r [6]

=0 ifr <x<27x
b)Obtain the constant term and the coefficients of first cosine and
sine harmonics in the expansion of y from table. [4]
X 0 1 2 3 4 5
y 9 18 24 28 26 20

¢) The distance x descended by a parachuter satisfies the differential equation
2
v% =g (1 - :—z) where v is velocity, k, g constants. If v = 0 and x = 0 at
time ¢ = 0, show that x = “~log cosh (). 4]
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