MATH 306 SECTION T

MIDTERM EXAM 1

FEBRUARY 19, 2015

NAME: SOL\ATlOI\l KEY

Problem | Points | Maximum | | Problem | Points | Maximum
1 6 4 10
2 8 5 8
3 8 6 10
Subtotal 22 Subtotal 28
Total 50

Please read the problems carefully and indicate your solutions clearly!
No credit awarded for unclear answers or unclear work.




1. (6 points) Find the general solution to the differential equation :
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2. (8 points) The temperature y(t) of an object placed in a warm water bath at time ¢ is
modeled by the equation below, where £ > 0 is a constant.

dy
= = k(80 —y)

(a) Find the solution y(t) in terms of the initial condition y(0) = 7.
(b) Sketch the solution curve for Ty = 100.

Tip: though not required, sketching a slope field may help with part (b).
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3. (8 points) Find all solutions to the differential equation:

vy +y? — 2% =0 (x > 0)
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4. (10 points) Consider the initial value problem

Yy =v1-y*  y(0) =y

(a) Suppose yo = 0. Find the corresponding solution y(x) that is defined for all z.
(b) For which yy does a solution exist?

(c¢) For which yy does a unique solution exist?

Tip: sketching a slope field may help you answer correctly.
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5. (8 points) Use the substitution p = g—g to solve the differential equation:
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6. (10 points) Suppose P people live in an isolated community. Let y(t) represent the number
of these people infected at time ¢ by a new virus. The rate of infection is modeled by

(a) Find all equilibrium solutions and indicate whether they are stable, unstable, or

semistable.
(b) Given the initial condition y(0) = P/4, determine y(¢). This models the situation

where 25% of people are infected at the start.
(¢) According to this model, if y(0) is positive, what is the limit of y(¢) as t — 0o0?

Tip: though not required, sketching a slope field may help with this problem.
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