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Quiz n0 1 (20 minutes)

Show your work and justify your answers. Calculators, notes, cell phones, books are not allowed.
Please do not use red or pink ink. Maximum: 20 points

Exercise 1 (4+3+3 points) .

The temperature of a cake when it is removed from the oven is 150
�
C. The cake is left in a room at

the constant temperature of 20
�
C. Five minutes later its temperature is 80

�
C.

Assume that Newton’s law of cooling applies with transmission factor k (in min
�1
).

(a) Write an initial value problem (IVP) that models the temperature of the cake as a function of

time. (You need not determine the value of k.)

(b) Solve the IVP and determine a formula for the temperature of the cake as a function of the

time t and of the transmission factor k.

(Do not determine the value of k.)

(c) Determine the value of the k (in min
�1
).

(Leave your answer in term of ln)

Please turn �!
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Set : te tonne urnmin) ; too when the cake removed from the oven

ult) = temperature of the cake at the tune t ( im
'
C ) ; uco) = 150°C

T -- room temperature = 20°C

By Newborn's law of cooling with transmission factor k , the temperature of the
cake is modeled by the IVP : dug = - k (u- 20) with UCO) = 150

dugu =
- k (U-20) is a 1st order separate DE .

U - so is its unique constant solution .

Ff ut20, can divide hoth sucks by u-20 and get :↳ did = - k
dt

Integrate both sides wut t and recall that oduqdt.de
f ÷, dug dt = -kfdt , i.e . I ÷ die =

.
k fat ,

which yields by u-24 = - k t+Ca ,

Exponential both mobs : Iu- got = eco e-
Kt
,
i.e

.
a.go⇒eke

- Kt co constant

offence act) = 20toe-
Kt
, ⇐ arbitrary real constant (equal to tea if Ut20 , and 60

150 = Uk) e 20 1- C .
So C = 130

.
Ghees way , go , pyo e- Rt

GO for the constant solution a-
20)

btw measurement u(5)= 80°C yields
80=20+130 e-

5k
,
ie. 6g = e-

5k
⇒ elk, GB , ive .

kiln (Bg) .}



Exercise 2 (3+2+5 points) . The di↵erential equation

dy

dt
= y(y � 2)

is of the form
dy
dt = f(y) with f(y) = y(y � 2).

(a) Sketch the graph of f(y) versus y.

(b) Determine the equilibrium point(s).

(c) Draw the phase line and classify the equilibrium point(s) as asymptotically stable, unstable,

or semistable. For t � 0, sketch graphs of solutions in the ty-plane on either sides of the

equilibrium point(s).
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fly) -0 ⇐s 4=0 or y =3 .

Ghee equilibrium points (ocomstambodutrom )
are therefore

y=o and you .

f. dyedt
y y

70 pff #
- - --

- - a . y ,
- 4=2 is an unstable equilibrium

point

? ?
. . µ. y

!:# e y is an asymptotically stake
>o p - eg. point

phase
line


