MATH 3410 Midterm I Sample February 2018

Show all your work and indicate your reasoning in order to receive the credit. Present your answers
in low-entropy form.

Name:

Date: 2‘/ I é’/ / 3
Question: 1 2 3 4 5 6 7 | Total
Points: 10 10 15 5 10 10 15 75
Score:

1. Find the orthogonal trajectories of the family of straight lines passing through the point (1, 1).

(a) (3 points) Write the equation for the family of lines that contains a single parameter
(b) (2 points) Obtain the differential equation for the family

(c) (1 point) Write down the differential equation for the orthogonal family of curves
(d) (4 points) Solve this differential equation and sketch the solutions
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2. Consider the following autonomous equation:

dy _
- 0-20-1)%

1 point) Find all equilibrium solutions.
(b

(a
(c) (2 points) If (0) = 1.5, what is limit tlim y(t)?

) (
) (4 points) Classify the stability of each equilibrium solution.
) (
) (

(d) (3 points) If y(~1) = 3, what is limit tlim y(t)?
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3. (15 points) Use the method of reduction of order to find the general solution of the following
differential equation:

(1—t2)%—2t%§+6y 0. (¥

The known partial solution is
y(t) =3 t2-1.
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4. (5 points) Find the general solution of the following equation:

d’y _dy
W—7a‘+12})—0

5. (10 points) Solve the initial value problem:
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6. (10 points) Find the general solution of the equation

(1+ tz)%% +ty=(1+12)3 «
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7. (15 points) Find the general solution of the equation

ei(y—t)%z—y(lﬂzé). Gf‘)

J. vl—l dv =ln(1 +ve%)

ve v +v?

Hint:
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