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MATH 1005A
Test 1 Solutions
February 2, 2017

. Find the general solution of the equation ¢’ = 2xy, and its orthogonal trajectories.

Solution:

~
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Y =22y = = =2 = Inly|=22+¢ = y=ke”. The orthogonal trajectories
Yy
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satisfyy’:—% = ny':—; = y*=—Inlz|+c,or y=++/c—In|z|

3 2 2
. Solve the initial-value problem 3’ = 5177—!—?/’ y(1) = 3.
Yy
Solution:
32 2 3 3 1
y':Zvi_l—y:?ﬁ—l—g,u:g = utau==-+u=uw' === —u’=3nlz|+c
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= wu = +y/6lnjz|+k = y = tay/6lnjz|+k y(1) 3 = k=9 and

y=1x/6In|z|+9.

. Find the general solution of the equation z%y’ + 223y =1, z > 0.
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The standard form is 4 + —y = —, with the integrating factor el 2dv = 2In(@) = 42
x x

1
and the equation becomes z%y’ + 2zy = —, ie, (2?y) = — = Py=—=+c =
x x x
1 c
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. Find the general solution of the equation 3z2%y + 3> + 1 + (2° + 2zy + 3y?)y’ = 0.

Solution:

P, =32 +2y =Q, = the equation is exact. Then f, = P =32%y+¢y*+1 =
flx,y) =2y +ay* +o+g(y), and f, = Q = 2° 422y +g'(y) = 2° + 22y 4+ 3y° =
gy)=y>+c = flz,y) =23+ xy?>+ 2+ y> + c1, and the general solution of the
equation is 23y + zy® + x + y* = .

. Find an integrating factor which makes the equation 3z%e¥ + x + €Yy’ = 0 exact. Do

not solve the equation.

Solution:
P,—Q, 3z%Y . . . : :
Y QQ = a:ye =37 = an integrating factor I(z) exists and is determined by
e
I'(z) 3

=31 = In|l(z)|=2° = I(r)=¢e".



