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Q.1: Verify that y = �x cos (x) + sin (x) ln(sin (x)) is a solution of y00 + y = csc (x) :

Sol: y = �x cos (x) + sin (x) ln(sin (x)),

y0 = � cosx+ x sin x+ cosx ln (sinx) + sinxcosx
sin x

= x sin x+ cosx ln (sinx)

y00 = sinx+ x cosx� sinx ln (sinx) + cosxcosx
sin x

y00 + y = sinx+ x cosx� sin x ln (sinx) + cosxcosx
sin x

� x cos (x) + sin (x) ln(sin (x))

= sinx+
cos2 x

sin x
=
sin2 x+ cos2 x

sin x
= cscx

Q.2: Determine a region of the xy � plane for which the di�erential equation
�p
y2 � 4

�
y0 =

(x2 � 4) (y2 � 4) would have a unique solution containing the point (xo; yo) :

Sol: y0 = (x2 � 4) (y
2 � 4)p
y2 � 4

= (x2 � 4)
p
y2 � 4

f (x; y) = (x2 � 4)
p
y2 � 4 and @f

@y
= (x2 � 4) yp

y2 � 4

f (x; y) and
@f

@y
are continuous on the two planes y > 2 and y < 2:

Q.3: Solve the di�erential equation
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