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3. Let

E={(z,y,2) eR®:x ¢

Describe E and give |E| = Vol(E).

4. For the differential equation:

[0,1],5% + 2% < 27}

dy/dx = 922y

find the general solution.
(a) ylw) = A
(b) y(z) = Ae™"
(c) y(z) = Ae””
(d) y(x) = Ae””

5. Suppose that yo satisfies:

(ac2 +9)dy/dx = zy,

Find the value of y0(9).

(a) y0(9) = 4v10
(b) y(9) = 3v10
(c) yo(9) =40

(d) yo(9) = 3v17

6. Suppose that yg satisfies:

(¢ +3)dy/de =y — 1,

Find the value of yo(4).

(a) yo(4) =7/2
(b) yo(4) = -1
(c) yo(4) =3
(d) yo(4) =11/4

y(0) = 3.

y(l) =2.



. For the differential equation:

5z
dy/dx = o
find the general solution.
(a) y(x) =£{/e>/5+C
(b) y(z) = £/ /5+C
(0) y(x) = Y5+ C
(d) y(a) =£{/e>/5+C
. Find the general solution of the equation:
2ydy/dx = 9.

(a) y=+/322 +C
(b) y=+/222+C
(c) y=i\/%?

(@) y=+/2e2+C

. The solution y(z) of the differential equation (22 + 9)y’ + 2y — zy? = 0 for z € R with the
initial condition y(0) = 1/4 also satisfies:

(a) y(4) =1/6
(b) y(4) = —1/4
(c) y(4) =6

(d) y(4) =1

. Find the general solution of the following equations

(@) ¥ - 2 = @+ D)

(b) cos(z)y’ + sin(x)y = 2 cos®(x) sin(x) — 1

. For each of the following differential equations check if the solution exists and is unique.

(a) ¥ =1+42 y(0)=0

(b) ¥ =22 y(a) =
solve the differential equation (b) and sketch the family of solutions for some initial
conditions y(a) = b. What happens when a = 0 or b = 07 Compare this with the
existence-uniqueness theorem.
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