How long does it take a 37.5 W
heater to heat up my 225 ¢ of coffee
from 31 to 87.5 degrees C if my
elass cup is 455 g. The "'¢" of the
coffee is 3960 J/kg C

Apr 8-9:04 AM

How long does it take a 37.5 W heater to heat
up my 225 g of coffee from 31 to 87.5 degrees C
if my glass cup is 455 g. The "c" of the coffee is
3960J/kg C.

P=Qit
t=Q/P

t = mcAt. + mcAt.,
P

t = 225kg(3960 J/kg C)56.5°C + .455 kg(664 J/kg C)56.5°C
37.5W

t= 1800 s— 30 min.

Apr 12 -10:34 AM



What is the power rating of Mr.
G's coffee maker if it heats up
one Liter of water from 20 to 60
degrees C in 2 minutes

Apr 8-9:04 AM

What is the power rating of Mr. G's coffee
maker if it heats up one Liter of water from
20 to 60 degrees C in 2 minutes

P = Q/t = mcAt/t

P =1 kg(4180 J/kg C)(60.°C - 20.°C)
120 s

P=1390 W

Apr 12 -10:44 AM




What is the final temperature if
you add 50.0 ¢ of steam at 110
degrees C to 455 ml of water at
27.0 degrees C?

Mar 15-9:16 PM

What is the final temperature if you add 50.0 g of steam at 110 degrees C to
455 ml of water at 27.0 degrees C? (note that the heat of vaporization is
negative- this is because the TE is lost! Any time heat is lost the "h"

will be negative)

mcAts/mh,+ mcAt,, + mcAt, =0

110° 2

P Aty + mcAt, = -mh, - mcAt;
<&

100°
mc(t; - t)ws + mc(ts - t)y = -mh, - mcAt

mctgys - MCtiys T Mcty, - mct;, = -mh, - mcAt,

mctg,s T mcty, = -mh, - mcAt, + mct;,, tmct;y,

tp= - mh, - mcAty + mct;,s + mctjy,

00
(mcys + mcy)

_-.05kg (-2.26X10° J/kg) - .05 kg(2020 J/kgC)-10°C + .05 kg(4180 J/kgC)100°C + .455 kg(4180 J/kgC)27°C

te (05 Kg(4180 J/kgC) + 455 kg(4180 J/KgT))

t,=88"C

Mar 15-9:21 PM



What is the final temperature if you
add 50.0 g of ice at 0 degrees C to
455 ml of water at 87.0 degrees C?

Apr 12 -12:45 PM

What is the final temperature if you
add 50.0 g of ice at 0 degrees C to
455 ml of water at 87.0 degrees C

90° mcAt,, + mhy + mcAt,; = 0
e
V{L mcAt, + mcAty = - mhy
mctg, - mct;, + metg,; - met;,; = - mhy
te
v@‘ mctg, +mctgy,; = - mhy + mct;, + mctiy;
QO
&
0° mhy t(mc,, +mcy;) = - mhy + mcty, + mctyy,
tp= - mh; + mct;, + mctiy;

(mc,, + mcy)

tp= _-.05 kg (3.34X10° Jlkg) + .455 kg(4180 J/kgC)87.0°C_+ .05 kg(4180 J/kgC)0°C
(455 kg(4180 J/kgC) + .05 Kg(4180 J/kgC))

te=70.3°C

Apr 8-9:04 AM



What is the final temperature if you
add 50.0 g of ice at 0 degrees C to

455 ml of water at 87.0 degrees C
. mcAt, + mhr+ mcAty; =0

90 /)?0

s

2.

Q1= .455 kg(4180 J/kgC)(70.3°C - 87°C) =-31,800 J
t=70.3C

Q, = mhg=.050 kg(3.34 x 10° J/kg) = 16,700 J

Q, =.050 kg(4180 J/kg C) (70.3°C - 0°C) = 14,700 J
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Qg =31,4001J

Mar 17-7:03 AM

What is the final temperature if you
add 50.0 g of ice at -10.0 degrees C

to 455 ml of water at 87.0 degrees C
in a 255 g glass cup?

Apr 8-1:09 PM




tf:'

What is the final temperature if you add 50.0 g of
ice at -10.0 degrees C to 455 ml of water at 87.0
degrees C in a 255 g glass cup?

/QLR

90° ’/;O mcAt,, + mcAt, + mcAt; + mh; + mcAt,; = 0
U
’«)Oq & mcAty, + meAt, + mcAtyi = -mcAt - mhg
4
% mcty, - mety, + mcty, - metj, + metg, - metyy; = -mcAt; - mhy
tr
QV@ mcty, + mcty, + mcety,; = -mcAt; - mhy + mct;,, + mcet;, + mctiy;
0° :\“hf t(mc,, + mc,+ mcy;) = -mcAt - mhy + mct;, + mct;, +mctiy
v
)
100 KL tp= -mcAt - mh; + mct;,, + mct, +mctiy;

(mc,, +mc,+ mcy;)

.05 kg(2060 J/kgC)10°C - .05 kg (3.34X10° J/kg) + .455 kg(4180 J/kgC)87°C + .255kg(664J/kgC)87°C+0
(200 RO(Z T80 JIRQCT T 200R0000dTR0C) T .09 RO(Z 180 J7ROC))

tf: 71.30 C

Apr 8-11:17 AM

What is the "¢" of a disgruntled
67.3 kg physics student (tomorrows
test) who runs headlong at 4.75 m/s
(better than backlong) into a wall
and changes in temp. 0.00313
degrees C?....student heats up!

Apr 8-9:04 AM




What is the "¢" of a disgruntled 67.3 kg physics
student (tomorrows test) who runs headlong at
4.75 m/s(better than backlong) into a wall and
changes in temp. 0.00313 degrees C?....student
heats up!

KE=Q

1/2 mv? = mcAt
c = V2t

c = (4.75 m/s)*/(2 x .00313°C)

c= 3600 J/kgC

Apr 12 - 1:36 PM

50.0 g of ice at -10.0°is added to 250. g of
water at 95.0°C. What is the final temperature
of the mixture?

Apr 8-1:24 PM




50.0 g of ice at -10.0%is added to 250. g of
water at 95.0°C. What is the final temperature
of the mixture?

QL+ Qg =0
90 mcAt,, + mcAt + mhy + mcAt,; = 0
<,
Oﬂ{; mcAt, + mcAtyi = -mcAt; - mhy
mctg, - mctyy, + Mmctpy; - Metyy; = -McAt; - mhy
te
v@ mctg, + mcety, = -mcAt; - mhe+ mct;, + mctiy;
Q
&
o mh t(mc,, +mcy;) = -mcAt; - mh; + mct;, + mcty;
X
v
o0 KE tr = -mcAt; - mh¢ + mct;,, + mct;y;

(mc,, +mey;)

_-.05kg(2060 J/kgC)10°C - .05 kg (3.34X10° J/kg) + .25 kg(4180 J/kgC)95.0°C + .05 kg(4180 J/kgC)0°C
tf = (.20 RO(Z T80 JIRJCT) T .UD RQ(Z T80 JIKJCT))

tr= 65.0°C

Apr 8-9:09 AM

How does a heat engine convert TE to
mechanical energy?

How does a heat pump use work to move
TE?

Mar 31-7:02 AM
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