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Please show the details of your work for all questions.

1. Test for exactness. If exact, solve. If not, find
an integrating factor and then solve.

(a) e (rdr — r2d6)=0 (10%)

(b) (2 cos y + 4x2)dx —xsinydy =0 (1 0%)

2. Solve the initial value problem.
y'+4y +5y=0 y0)=2, y(0)=-5 (10%)

L=l

3. The Gamma function is defined as F(v)= je"’lMdﬁ
i}

Show that I'(v+1)=vr(v) and I(1)=1. (10%)

4. Derive the Laplace transform of coswt and sinawt. (10%)

{Hint:Consider the Laplace transform of e’“_]
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5. Find the inverse of the matrix

g - =Y
A=|-15 6 -5]|. (10%)
5w 2

6. Find curl v, where v ={In(x2 +y2), 2tan"[-z], 0] is given
x

with respect to right —handed Cartesian coordinates. (10%)

7. Find the Fourier series of the function f().)

which is assumed to have the period 27,

and f(x)=x* (w<x<z). (10%)

8. Find the temperature u(x, r) in a laterally insulated bar
of length L whose ends are kept at temperature O,
assuming that the initial temperature u(x, 0)=f(x) (1 0%)

me cos%dx:? [m, n are integer.] (10%)

L
9. Jcos

=L




