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2. (20 points) Evaluate improper integrals:
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3. (16 points) Solve the following differential equations:

%:—ytanm+2msz, y(0) =0.
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4. (32 points) Let P(t) be the size of population in an island. Assume that the size of the
population changes according to the so-called logistic equation

dP
— = 05P(500— P)

Assume also that in the beginning the population size is P=100.
(a) Find the general solution to the differential equation (assume you know 0 < P < 500).
(b) Find the solution that satisfies the given initial conditions
(c) How long does it take the population to reach size P = 250
(d) What value does P have when dP/dt is the largest (hint: you do not need to solve the
differential equation—this question has a very short answer).

@) sepmbu (k) P@=lbo 420, P= 100

dp S Plug i 51(:‘6)
Plso-9) \ :"(:Ae‘) S A:%
kg i i
VRS T }(é@> D +- %500
Alo-p) +BP = I+ ZT_lea.rc;t:
Plug - = % =sl<
WP = A= I B s i
Fe = B B
P v P=a%0
5 Ty P = Joed e
ot
o WP~ % n[sw-P| = 054t C 42
T ln‘g%‘;% 1 = MEEtC lV\dw‘—l&fOt
s L
\ﬂ\g@%}?\: 50t + Fp C 50
) Doty dP . i
KE_W_%\: Qm QSDOC . at 0.G1 50 )——’F
B . 25 e fp Auffubla“\r“tn\e\f’=o.
Lvo-p = PR g &) ) A
A’,l oenote 1S ’S'\: O\b_ (EDO"F>“\' 0.5 ’t)_(_‘)
P = A¢™ (500-P) :AQMEDQ—‘iAer =05 ( 500-2P\ =0
it A2™F = A o0 = P=350
Ae;sw‘@o

=) F: Ceneta! solerhtn

1+ Ae>S o



