MATH?225
quiz #1, 02/28/17
Total 100
Solutions

Show all work legibly. Name:

1. (20) Consider ¢ + 4zy = .
(a) (5) Identify y' + 4zy = .

o separable o linear o exact o homogeneous o Bernoulli o none of the above
(b) (15) Solve y' + 4zy = x.

The solution is:

Solution.
Y +doy =
y o= a(l-4y)
/
lf4y -7

y@) = ey

2. (20) Consider (y* —27) + (2zy + 1)y/(z) = 0.

(a) (5) Identify the equation.

o separable o linear o exact o homogeneous o Bernoulli o none of the above

(b) (15) Solve the equation.

The solution is:

Solution. Since
o(y* —2x) 9y — 0(2zy + 1)

oy ox

this is an exact equation. We selets (xq, y0) = (0,0) and obtain
z Yy
Fle,y) = FO,00+ [ [-20) dt+ [ 205 +1] ds
0 0

= F(0,0) =[5 + x5+ 5| [§
(0,0) — 2> + 2> + 9.

T

The solution is F(z,y) = —2? + x2y?> + y = c.



y? — 1?

1Y

3. (20) Consider y'(z) = for x > 0.

(a) (5) Identify the equation.

o separable o linear o exact o homogeneous o Bernoulli o none of the above

(b) (15) Solve the equation.

The solution is:

y()

Solution. If u(z) = ==, then zu = y, and
x

1 1
u+au =y =u——, and u' = ——, and v*(z) = —2(Inz +¢).
u T

Finally y*(z) = —22% (Inz + ¢).
4. (20) Consider ' —y = 3°.
(a) (5) Identify the equation.

o separable o linear o exact o homogeneous o Bernoulli o none of the above

(b) (15) Solve the equation.

The solution is:

1
Solution. Substitute v = y'™3 = — (at some point you will have to check the

possible solution y(x) = 0). After the substitution the equation becomes

1
—Eu’(x) —u(z) =1, and u'(x) + 2u = —2.

The later is a linear equation. With u(x) = exp </ 2 ds> = ¢*", one has

1
02

=u=c [/ e (—2) ds + c] = —1+ce .
Y

5. (20) Solve the initial value problem y' =2 — /2x —y + 3, y(0) = 2.

(a) (5) Identify the equation.

o separable o linear o exact o homogeneous o Bernoulli o none of the above



(b) (15) Solve the equation.

The solution is:
Solution. Let u =2z — y + 3. Then y =2z — u + 3, and 3y’ = 2 — 4/, hence

Yy =2—u =2—u, and v = .

T+ c\?
The solution for the separable equation is Nz =z + ¢, and u = < i ) , and
T+

22
T +c 2
3.
: )+

2
Yy =2r — ( ) + 3. Substitution y(0) = 2 leads to y = 2z — ( )



