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1. (10 points) There are five statements below. Decide which are true and which are false. On
the left of each, write the full word “TRUE” or “FALSE.” There is no partial credit on this

problem.

L. 5§ (i) The function G(z,y) = In(z?) — In(y) + ev is homogeneous.
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TRUE (iii) The equation 4zy3dz + 6z2y>dy = 0 is an exact differential equation.
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TRUE (v) The function u(y) = ;12— is an integrating factor for the ODE
+ 2zy)dz — z?dy = 0.
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2. (10 points) There are five multiple choice questions below. Each question has one correct
answer. On the left of each question, write the letter of the correct answer. There is no partial
credit on this problem.

t 2

_© (i) The function G(z,y) = ze¥* + y is homogenenous of degree:

(A)0 (B)1 (C)2 (D)3 (E) not homogeneous

’_Y___ (ii) The ODE ¢ = y/3 does NOT have a unique solution satisfying the initial

condition:
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__E__ (iii) The differential equation y' = Sin—(%ﬂ-)- is: .,

(A) separable  (B) linear  (C) exact gE/) homogeneous  (E) none of these options
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——  (iv) Consider 3 = (y — 4)(y + 1). The equilibria 4 and -1 have the property that:
(A) both are locally stable  (B) 4 is locally stable, -1 is unstable

(C) 4 is unstable, -1 is locally stable (D) both are unstable  (E) -1 is not an equilibrium
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3. (10 points) (a) Find the general solution to the separable differential equation ¥/ = 2zy+z%y.
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(b) Find the particular solution to the initial-value problem 3’ = 2zy + 22y + z2¢*, y(0) =0.
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4. (10 points) A 50-gal tank initially contains 20 gal of pure water. Salt-water solution containing
0.5 1b of salt for each gallon of water begins entering the tank at a rate of 4 gal/min. Simulta-
neously, a drain is opened at the bottom of the tank, allowing the salt-water solution to leave

the tank at a rate of 2 gal/min. What is the salt content (Ib) in the tank at the precise moment
that the tank is full of salt-water solution?
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5. (10 points) Find the general solution to the exact differential equation

(=% + v sin(z))dz + 2y(1 — cos(z))dy = 0.
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