Math 251 - Test 1

(a)

Feb 6 2015
Question 1 [10]: For this question use the differential equation — = 3 — 2v?

Determine (i) the equilibrium solutions, (ii) sketch the one dimensional phase portrait, and (iii) classify
each equilibrium solution as asymptotically stable, unstable or semi-stable.
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()  If v(0) = 2, use Euler's method with h = 0.05 to approximate v(0.15) to three decimals.
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Question 2: Solve the VP 2X = gx3e=, y(1) = 0. State the solution in explicit form and give the largest
X
interval on which the solution is valid.
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Question 3: Solve the IVP 22 4 3¢x = - (2 ) +1, x(1) =0 . State the solution in explicit form and give

the largest intgwal on which the solution is valid. :
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Question 4: Solve: (ye — 1) dx + (xe¥ + %) dy = 0. You may leave your solution in implicit form.
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dy

Question 5: Solve: I 5y = ——xy and also state constant solutions, if any. You may leave your solution

in implicit form.

COV\S"’&“T Solu"f\ﬁ'\ -

E‘BMQ:Q\% lS ez,nduut w=3.

Ld’uu—g 4T > é-w/z%i"&: ——LJJ/"%_% .
oy oA

— v —S/Z _l

E,E)uo-i\()vx Lo owea "zl:Vv O;U___"/“— 5 S_M/,_: 5 %U:.J/z
AX A
ok o = 5
dx
lo X
JA(X) = exP(SLocix) = £
S lox 10

P lat=d x- 45 e (;é“’"‘J [5]

p. 4of 7




Math 251 - Test 1

Feb 6 2015
Question 6: Solve the IVP % =1+¢&7*,  y(5) = 0. State your solution in explicit form.
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Question 7: Determine the most general form of the function M(x, y) if the following equation is exact:

M(x, y) dx + (sin(x)cos(y) —xy —e™)dy =0 )
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Question 8 [10]: The Gompertz differential equation

dP
& —Pa-bhP
P (a n P)

(with a2 and b constant) is a modification of the logistic differential equation used for population growth

Find an explicit solution to this differential equation if a and b are both positive and P(0) =1
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Will the population ever exceed its initial value of P(0) = 17 Explain.
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