
MA 2326 Differential Equations
Instructor: Petronela Radu
Friday, January 25, 2013

Assignment 1 - Due Friday, February 8

1. Find the general solutions of the following ODEs:

(a)
√

2t x′ = tanx

(b) y′(t) =
y

2t
+

t + 1

2t

(c) x′t = x + t

(d) (6xy − y3)dx + (4y + 3x2 − 3xy2)dy = 0

2. An accident at a nuclear power plant has left the surrounding area polluted with radioactive material
that decays naturally. The initial amount of radioactive material present is 15 su (safe units), and 5
months later is still 10 su.

(a) Write a formula giving the amount A(t) of radioactive material (in su) remaining after t months.

(b) What amount of radioactive material will remain after 8 months?

(c) How long - total number of months or fraction thereof - will it be until A = 1 su, so it is safe for
people to return to the area?

3. Solve y′− 1

3
y = e−t, with y(0) = a, and discuss how the behavior of y as t→∞ depends on the initial

value a.

4. Solve

y′(x) =
1 + 3x2

3y2 − 6y
, y(0) = 1

and identify the interval where the solution is valid.

5. An investment is modeled by the ODE y′ = y(6− y), where y is the amount (in thousands) of dollars
at time t (in months).

(a) What kind of growth does the investment follow?

(b) Assume that the investment starts losing $5,000 per month. For the new equation, discuss the
stability of the critical points with a phase line analysis. Find the long term outcome of an initial
investment of $500, $3,000, $5,000, and respectively $6,000.

6. A tank contains 50 Kg of salt dissolved in 100 l of water. The tank capacity is 400 l. From t = 0, 1/4
kg of salt/l is entering at a rate of 4 l/min, and the well-mixed mixture is drained at 2 l/min. Find:

(a) the time t when the tank overflows;

(b) amount of salt in the tank before overflow;

(c) the concentration of salt in the tank at overflow.

7. Consider the DE

y′ =
(t− 1)3

y4 + 1
.

(a) Compute the slopes of the minitangents in the slope field at the points (0, a) and (b,0) in the ty
coordinate system.

(b) Draw the minitangents to the solution curves at the points (-1,1), (2,1), (1,1), and (0,0).

(c) Draw the curve of points (x, t) for which y′ = 0 and indicate on the diagram the regions where
the solutions of the given DE are increasing, respectively decreasing.



8. Solve the following IVP and find the interval of validity for the solution

xy′ = y(lnx− ln y), y(1) = 4, x > 0.

9. Find the interval of existence for solutions to the following IVP:

(tan t) v′ =
√
t− 2 v − ln(7− t), v(4) = 2.

10. Solve the following Bernoulli equation:

y′ + xy = xyn, n 6= 0, 1

by transforming it into a linear equation through the following steps:

(a) multiply the equation by y−n

(b) use the substitution w(x) := y1−n(x).

(Hint: The resulting linear equation should be 1
1−nw

′ + xw = x.)


