PRINT Your Name:

Quiz for February 2, 2012
The quiz is worth 5 points. Remove EVERYTHING from your desk except
this quiz and a pen or pencil. SHOW your work. Express your work in a neat

and coherent manner. your answer.

1. Solve yy'+x = /22 + y? . Express your answer in the form y(x). Check
your answer.

This is a homogeneous problem. Divide both sides by x to write the problem as
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Let v = 2. In other words, wv =y . Take the derivative with respect to = to see
that zv’ +v =y’ . We must solve

v(zv' +v) +1 =1+ 02

We must solve

We must solve

Integrate both sides. Let w = 1 4 v?. It follows that dw = 2vdv. We must solve
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We have

Let u = +/w. We have du = %w_l/de.

We have
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Subtract In|z| from both sides:

C:—ln‘x—\/a:Q-l—yQ‘

or

ln‘x— \/x2+y2‘ =—C.

Exponentiate. Let K be the new constant e~¢ . We have

xr—x?+y? =K;

so - K=+/22492 and (z — K)2 =22 +9? and |£\/(z — K)2 — 22 = y.

Check: We check y = +/(z — K)? — 22, with K < z. We see that

, 20 - K) —2x -K

y:2\/(33—K)2—x2 Ve —K)Z—a2?

So, yy' +x = —K + . On the other hand,

Va2t =22+ (r - K22 —22=/(r - K)?=z - K.

Thus, yy' +x = \/y? + 22 as required. v’



