1. A tank contains 100 gal of water and 50 oz of a chemical. Water containing a concen-
tration of (1 £) oz/gal of this chemical flows into the tank at a rate of 2 gal/min, and
the mixture flows out at the same rate.

{a) Write a differential equation for the amount of chemical in the tank at any time.
(b) Find the amount of chemical in the tank at any time.
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2. Find the solution of the initial value problem.

v 42y =t  y(1)=0
/ULU:): engt: e?‘t iS 3“/&- TJ\‘]'eﬂSI‘H@ &C}N:

e y/+ 2ey = ettt
\_1«~—/
2t Y - 4
FACHT Il

e’ltéi - ft At = 'l;_‘kz'f—c

#: _lltlea2€+ C@.-?—t

Page 3




3. Find the general solution to:
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4. WITHOUT FINDING A SOLUTION determine an interval in which the solution of the
initial value problem is guaranteed to exist. 7

A—-2)y +2ty=3t%, y(1)=-3

Lo sbandosd Foom Hus i
3t

4 + 2{: " —

g C\';t?— g_ q__tz
o

plt EIC

e(‘tr) and 3_({) eve LoMh conduusus Q,KCQ{—J’
B PO S

The ‘6?9% u\lﬂv‘aquﬂo}r oorsids Wasco dascondsntes
and cludee He  Avelue of He wabiad canditan (120

* C’Zs A )

Page 5




5. Suppose a population y is modelled by the equation

v=-v(1-3) (- 1)
(a) For a = 200, sketch:

e the graph of ¢/ as a function of y
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e several possible solution curves y(t), including any equilibrium solutions.

g S
Im%f’h

ﬂ&—x_ﬁ.e

Page 6




(b) For arbitrary a > 0, characterise the stability of the equilibrium solutions. Do not
assume a < 1000.
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(¢) Sketch a bifurcation diagram for the parameter a.

Thus (Jl,o{? w\ﬂ. ecé(,u(;lomuﬂ go(J-ATG!/lS as a,dQuﬂCJch 0‘2
3 |
&

Page 7




6. Find the general solution to the following differential equations. You do not have to
Justify that your solution is the general solution.
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7. (a) Find two constants n such that y = £" is a solution to the differential equation
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(b) Write down the general solution to the differential equation for ¢ < 0 and use the
Wronskian to justify that this is the general solution.
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8. Solve the initial value problem using the method of undétermined coefficients.
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