Exemplar Problems

21. Solve the differential equation dy = cos x (2 - y cosec x) dx given that y=2
when x = /2.

Sol. We have
dy =cos x (2 - y cosec x)dx
= &=Zcosx—ycosecx-cosx
dx
= %+ycotx=2cosx

This is a linear differential gquation,

On comparing it with % + Py =Q, we get

P=cotx,Q=2cosx
LF, = &P = gootrdr o glogsinx o, i o
Thus, the general solution is:
y-sinx=[2cosx-sinxdx+C
- y-sinx=[sin 2xdc + C
cos 2x
2

= y-sinx= - +C

Given that when x = % andy=2

=5 2-sin£=—co6”+C '
2 2
= ==+C
= o
2

On substituting the value of C in Eq. (i), we get

] 'nx-—lcosh«#1
ysinx= > 2
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