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QUESTION 1. Suppose that a turtle grows at a rate of
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where L(t) is its lenght (in cm) after ¢ years. At birth, the turtle measures 3 cm.

(a) Is this a pure-time differential equation or an autonomous differential equation?

TRes &S a (aul‘e -Rme deiffelential egealisn.

(b) Find the general solution of this differential equation.
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(c) Find the solution that satisfies the given initial condition.

At me t=0, L(0)=3

Lo)= -50e@D® po = 5,00
o
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Hence -S0¢c =3 =[C=63]
Te Seleetron (S: L()= -5pe %t 153

(d) Determine turtule’s lenght after 10 years (L(10)) and after 20 years (L(20)). How
much did the turtule grows between ages t = 10 and t = 20 ?

L(10) = -S0e @) 53 _ _5567k 53 2 3061 om
L(20) = -50 e"(°"m°)+$3 =-50e % 53 A $6.23 em
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(e) Using the fundamental theorem of calculus determine the turtle’s growth between ages
t =10 and t = 20.
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QUESTION 2. Consider the following differential equation

(a) Is this differential equation pure or autonomous?

TREs (S an aeddnomoes olefferentral epueation

(b) Find the solution that satisfies the initial condition y(0) = 2.
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To faaol C, we use the (ntial condst N C;a(o)_..z,
{(0)= 2€an(2(otc))=2tan (22)

L =2tan(2e) = tan(20)=1 = ,m:-g =) }‘G‘?
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QUESTION 3. A steak is cooked in the oven at a temperature of 200°C, which is kept constant

all along the cooking process. The steak’s temperature, T'(t), obeys Newton’s law of cooling,
namely, it satisfies the differential equation

dr

— = (200 - T).

(a) If the steak’s temperature is 20°C when placed in the oven, solve the differential
equation.

;ﬁ;‘_r= wott ; §AL__ (uolt; —€n|200-T|=nttC
|200- T |= @""‘f"

To=20 ¢200 =) T<oo =) |200-T |=J00~T

wW0-T=e We~C _o-*ty where K=p-C
=T =200 - Ke=C| To deternine K we use T)=dp.
Two)=Joo~Ke~ % P=doo-IK , 2o =a00-K =D[K=(F
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(b) find « using the fact that after 30 minutes the temperature of the steak is 120°C.

We Bhowe Kot T(20)= 420 . In ocef case,
TRo)=200-180e~%3° Mopce
200180~ %3°_ |90, UWe Solue for x.
fo = ls’oe""“ 80




(c) Using the values found in (a) and (b), plot the graph of the solution T'(t).

W0f === =~ —- - -
T)= 200- {80 ¢ ~0-027¢
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QUESTION 4. (a) Find the general solution the separable differential equation

Y =e *(1+97).
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(b) Find the particular solution with initial condition y(0) = 0.

, with C an arbitrary constant.

J)= tan(-fe to¢ Q)=tan(-{ + )
3!(0)=Q = fan (-.-?L_zc—c) =0 -_5_L +C =0 , Le.
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QUESTION 5. (a) Find the general solution of the differential equation

y' = ysin(wt).
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y(t) = Ke , with C' an arbitrary constant.

(b) Find the particular solution with initial condition y(1) = 1.

ga) Ke™ 7 L GQ)(IT)

.0 _ i

=K e = Ke
{. g
gn=l kel =y ")L'e rrj 0. 323
e setution €5 : y#) = e~ -4 e I co ()
= o - L (1 +can(T8)




