
Math 221 Test 1 Spring 2018

Name: Score:
Instructions: You must show supporting work to receive full and partial credits. No text book, notes,
formula sheets allowed.

1(15pts) The slope field of a equation is given in figure.

(a) Sketch the solution in [−2, 2] with
the initial values: y(0) = −1,
and use it estimate y(2).

(b) Sketch the solution in [−2, 2] with
the initial values: y(−1) = 4,
and use it estimate y(−2).
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2(15pts) Use Euler’s method to approximate the solution to the IVP: y′ = y(x+1), y(−1) = 1 in the interval
[−1, 1] by discretizing the interval into 4 equal parts. Sketch your approximating solution.
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3(20pts) Find the solution to the initial value problems
dy

dx
+

2x

x2 + 1
y =

2x

(x2 + 1)2
, y(0) = 2.

4(15pts) Find a general solution (explicit or implicit) to the equation: (1 + x)
dy

dx
=

yx2
− y

y2 + 1
.
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5(20pts) A tank contains 60 gallon of brine solution. Pure water is pumped into the tank at the rate of 1
gallon per minute and the well-mixed solution is pumped out at the same rate.

(a) Derive a differential equation for the amount of salt in the tank.

(b) If one hour later the concentration of salt is measured to be 0.01 lb/gal, how much salt was
present in the tank initially?

6(15pts) A parachutist is dropped from an airplane. Assume the air resistance is proportional to the square
of her falling velocity with k denoting the proportionality.

(a) Derive an initial value problem for her position at any time during the free fall. You can use
m to denote her mass, and g to denote the gravitational constant. If a parameter or initial
condition can be specified, state its value.

(b) Express the IVP in terms of her falling velocity. (Do not solve for the solution.)

2 Bonus Points: True or False: When Nebraska was founded, Lincoln was not the capital. ( ... The End)


