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Newton’s Law of Heating and Cooling

1. The Fahrenhelt temperature of a heated obJect can be modeled by the function below.
F({)=F, +(F, - F,)e™

@) = the temperature of the object after ¢ minutes ={5C
¢t = time in minutes =+ _
F; = the surrounding temperature = 5

Fo the initial temperature of the object -':)(x:)
k= a constant —
Hot chocolate at a %mperature of 200° 200°f" 1s poured into a container. The room temperature is kept at a

il “(AW} constant 68°F and k& = 0.05.
] 7‘/ﬁ"'Z(’f_ter‘ﬁ(;v-T‘rr‘luch time, to the nearest minute, will the temﬁ)erature of the hot chocolate be 150°F’7

% \ X - f U/) ,f 1 A 0 §T ‘t'erq e }u/(/ 'L.k‘/
1 SO=(g+( oo ~L8) o 0 /ﬂ, =L : . i 248 3¢ §
k-8 ' g - @
. oI5 (N3 5 _ <t e -
G = 13027 +/ N7 -.0St e
_ =
12~ 132 -5 T
After how much time, to the nearest ten{h of a minute, will the temperature of the hot chocolate be .
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2. The Fahrenheit temperature, #(#), of a heated object at time ¢, in minutes, can be modeled by the
function below. | is the surrounding temperature, FU is the initial temperature of the object, and kis a

e

constant.
vl FO=F;+(F,-Fy)e M

.~ Coffee at a temperature of IQ) 5°F is poured into a container. The room temperature is kept at a constant
Wi dmLﬁ_&,E and k,=0.05. Coffee is safe to drink when its temperature is, at most,. 120°F. To the nearest minute,
' how long will it take until the coffee is safe to drink? r[_,{
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3. After sitting out of the refrigerator for a while, a tirkey at room temperature (68°F) is placed into an
oven at 8 a.m., when the oven temperature is 325°F. Newton’s Law of Heating explains that the
temperature of the turkey will increase proportlonally to the difference between the temperature of the
turkey and the temperature of the oven, as given by the formula below:

lOOk‘); ¥ ] K(,c)‘)
RN cel ind (6% -32s) e

T, = the temperature surrounding the object< 2 )< i
T, = the inihial temperature of the object = (%

t = the time in hours = 9\

T = the temperature of the object after t hours == l OO

k = decay constant = k&7

The turkey reaches the temperature of approximately 100° F after 2 hou ho . Find the value of £, to the
nearest thousandth. Determine the Fahrenheit temperature of the turkey, to the nearest degree, at 3 p.m.

T.= 205 T= %w wé < BIE oo
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4. Empanadas are taken out of an/0ven when they reached a temperature of 168°F and put on the kitchen
table at room temperature (68°F). After 8 minutes, the temperature of the empanadas is 125°F. The
temperature of a cooled object can b?glven by the formula below:

T=T,+(Ty-T,)e™" 95 @ p'-;»' k(%)
Ll bs-bs) e ,

T =the temperature of the object after # minutes = D - ] / _ A
t = time in minutes =% [%‘5,_,} ;7 - ) Ly, — Bk
T, = the surrounding temperature ...//g -~ i 100 Ve XK = o =&

Lo e B C
T, = the initial temperature of the object == le ) 102 o2 / / C§_ /)\ 2% i
k= decay constant = ot (2258 =

,——g”
Find the value of %, rounded to the nearest thousandt}i. Using your value of £, to the nearest minute, how\E
long will it take for the empanadas to reach 100°F?
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5. Megan is performing a /{e{ periment in a lab where the air temperature is a constant 73°F and the liquid
is 237°F.. One and a halfhours later, the temperature of the liquid is 112°F. Newton's law of cooling

sms(\) =T, +(T,-T )e where: T(}f] LUs)
T(#): temperature, °F, of the liquid at 2 hours = 113, HQ = % ,J-;\ ) ,_‘"[};p:) Q" klls
= 1. — ] ey L ,

ot ajrterr?perature = [J7 : 13 "”)3 Lsk J }"’“{ /é~f'7[<'

s =1 P =
T,: initial temperature ofthe liguid = o 5] .)l—[ - ”J’ A /@«{ . \

J 7] oY ln =24 "‘“’ ;—'l ‘* [L{

k: constant =4 Y =
Determine the value of £, to the nearest thousandth, for this 11qmdi Detexiry,ne the temperature the e \/
liquid using your value for £, to the nearest degree, after two and a ha I tioar Megan needs the { ~

temperature of the liquid to be 80°F to perform the next step in her expenment Use your value for £ to
determine, to the nearest tenth of tn hour how much tlme she must wait since she first began the
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6. Objects cool at different rates based on the formula below.

Ty: intial temperature = “fO o

Tp: roomtemperature = | S

7 rate"g‘fcoohng of the object = .02 'l, & o
et
¢ time in minutes that the object cools to atemperature =5 / ‘
Mark makes T-shirts using a hot press.to transfer designs to the shirts. He removes a shirt from a press

that heats the shirt to AD_OEE The rate of cooling for the shirt is 0.0735 and the room temperature is 75°F. | ¢
Find the temperature of ‘shlrt to the nearest degree, after five mi mur tes At the same time, Mark's
friend Jeanine removes a hoodie from a press that heats the hoodle to 45({_6h  After eight minutes, the
hoodie measured 270°F. The room temperature is still 75°F. Determfné é l:ate f cooling of the hoodie,

" to the nearest ten thousandth The T—§_1)11rt and hoodie were removed at the same tlme Determine when
the temperature will be the.sm B erfea rest.minyte. - 4
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