Math 225 (Jan 30th, 2019) Midterm #1, Group Test

1. Assume that the equation describing the growth population of a size N over time ¢ is
given by the solutions of the ODE

N
I =i = =}V = 1) (1)
K
Where 1 and K are parameter values, with p < K .
(a) State the independent and the dependent variable of Eq. (1).
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(b) Sketch the phase line of Eq. (1), and state the nature of the equilibria.
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(c) What is the behaviour of the solutions for ¢ — co? Discuss all possible scenarios.
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Math 225 (Jan 30th, 2019) Midterm #1, Group Test

2. Solve the initial value problem

Ldy | i
e
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Math 225 (Jan 30th, 2019) Midterm #1, Group Test

3. Match the direction field below with the correct differential equation. SHOW YOUR WORK!
(in the absence of any explanation no marks will be given).

(a) ¥ =—a/y

(b) ¥ = ay®

(c)y=xz—-y

d)y =z+y

e) ¥ =z/y
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Math 225 (Jan 30th, 2019) Midterm #1, Group Test

4. Consider the equation
—de=kcdt, ¢(0)=co (2)

where k is a positive constant.
(a) Solve Eq. (2)

.d_Q:.._KC_
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QM\(‘_\ = —kb - A

[N . —-Lct.
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(b) Assume that the variable ¢ represents a concentration. Find an expression for the
half-time, i.e. the time within which the concentration ¢ decreases to 50% of the
initial concentration.

e, = ()
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Math 225 (Jan 30th, 2019) Midterm #1, Group Test

5. Consider the differential equation
(22 — gsin:r:) dz + (zy — %cosy) dy =10. (3)
T

Show that = £ is an integrating factor of Eq. (3).
We_ waoant e Ko NEDSE EO\'(%) W\UPL’C&A\ l"“g /bg S QXOLL'\'.

(Zbckj.-. Qﬁvx(‘x‘%.\ A>c + [ s o_cs(%f] gl.j = O
M N

axN = PR MCJ\Q

/

/u:xq s e dore s

Page 6 of 6





