Prof. S. Brick Math 238
Spring ’12 DE Exam 1 Review section 102

1. Solve ¥/ = v/z -y + /o where x > 0 and y > 0.

2. Draw the phase diagram of the autonomous differential equation y' = (10 —y)(y — 3) and
use it to sketch solution curves. (Here x > 0, but y may be negative.) Identify and classify
the types of equilibrium solutions.

3. Solve xyy —y ==

4. Solve y' = 2y(4 — y)

dP
5. Solve e P — P? where P(0) = 2. Work out the details; don’t just use the formula for

the solution from section 2.1.

6. Solve (\/g 4+ 5)?/ = —12 —In(y).

4
3

7. Solve xy' 4+ 6y = 3y
8. Solve z2%y = 2% + y? + xy.

9. Verify that the function y = (2 + C)cos(z), where C' is a constant, is a solution to
y'+ (y-tan(z)) = cos(x). Then find the value of C' such that the initial condition y(7) = =37
is satisfied.

10. Solve 2%y =1+ ¢?

11. A tank initially contains 100 gallons of pure water. Brine containing % pounds of salt
per gallon enters the tank at the rate of 2 gallons per minute. A perfectly mixed solution
leaves the tank at the rate of 3 gallons per minute. Let s(¢) be the amount of salt in the
tank after ¢ minutes. Set up a differential equation with initial conditions (i.e., an IVP) for
s for 0 <t < 100. Solve the resulting IVP.

12. Verify that the function y = Ce™ + x — 1, where C' is a constant, is a solution to
y' = x —y. Find C such that the initial condition y(0) = 4 is satisfied.

13. Solve x2y’ + 2xy = 5y

d 2 2
14. Where does the slope field for d—y = w have horizontal segments or directions ?
x T+y



15. Solve 2* + (y/x) + (y* + In(x))y’ = 0.

16. Draw the phase diagram of the autonomous differential equation y' = (y—7)*(3—v)(5+y)
and use it to sketch solution curves. (Here z > 0, but y may be negative.) Identify and
classify the types of equilibrium solutions.

17. Solve ¢/ = 2% +y

18. A stone is dropped at an initial height of h feet. Use differential equations to show that
it hits the ground with a speed of \/2gh.

19. Solve zy/ + (2 — 3)y = x* for z > 0
20. Solve (r —y)y = x4y

21. A car traveling 88 ft/sec skids 176 feet after its brakes are applied. Set up differential
equations that model the situation under the assumption that the deceleration is constant.
Then use the equations to find out the amount of time that the car skids.

22. Solve y' — 2zy* = 3x*y* where y(1) = —1
23. Solve zy”" =/

d T ]
24. Solve ay _ _e tye”
dx ey + xery

25. Solve y' + y cot(z) = cos(x)
26. Solve ¥ +y = cos(x)

42% + sin®(y)
27 S0l o = v T )
7. Solve cos(y) -y 22 sm(y)

28. Solve 3/ + 2zy = 2z with y(0) = —2
29. Solve zy/ + 6y = 3xy*/3.

4
30. Solve ¢y + ?y =1+ 3.



31. Solve yy" + (y')? =0
32. Solve y = /x+y+1

33. Newton’s Law of cooling says that the temperature of a body placed in a medium of
constant temperature has rate of change proportional to the difference of the temperature
of the body and that of the medium. Devise a differential equation modeling this law.

34. Solve xy" + 4y’ = 3z

35. Find a differential equation that models the statement “the acceleration of a coasting
boat is proportional to the square of its velocity”.

36. Verify that y; = 272 and y, = 272 - In(z) are solutions to x2y” + bzy’ + 4y = 0
37. Solve y +y = 4a3y
38. Solve zy’ + 2y = 3z where y(1) = 5.

39. Sketch a solution to the IVP 3 = z +y with y(1) = 2 on the slope field given below. Be
sure to show the initial condition.

Slope field for dy/dx=x+y
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40. Solve (z% — y*)y' = 2zy

e”sin(y) + tan(y)

41. Solve ¢y’ = —
ey e® cos(y) + x sec?(y)

42. Solve zy" +y' = 4x

43. Solve 3z°y* + 2%y = 2¢°

44. Solve (3y + z3y*)dx + (3z)dy = 0
45. Solve x® + 3y — xy’ =0

dy 2’y+y’x

46. Where does the slope field for =
dx 3T+ vy

have horizontal segments or directions 7

47. Draw the phase diagram of the autonomous differential equation y' = (y—2)(8+y)(9+y)
and use it to sketch solution curves. (Here xz > 0, but y may be negative.) Identify and
classify the types of equilibrium solutions.

48. Solve (z* + 1)y + 2zxy = =

d 1 — 42 2 2.2
49. Solve 4 _ Y Y
dx 2

50. Solve yy” + (y/)? =0
51. Solve (z +y)y =1

52. Review all the homework, old quizzes, online exams, and everything else.



