Exam 4 - Review Problems

Name:

In winter why does the temperature not rise more than a few degrees above freezing as long as there is snow cover?

Joe (70kg) rides his 5.0 kg sled at a constant velocity 30 meters down a slight incline covered in snow. If he changes his
elevation by 10 meters during this ride, find the average force of friction acting on the sled.

Disappointed, Joe (70kg) waxes his 5.0 kg sled and rides 30.0 meters down a steeper snowy mountain that makes an angle
of 25° with the horizontal. The coefficient of friction between the sled and the incline is now 0.15.

a. Use the concepts of work and energy to solve for the final velocity of the sled.

b. Now use Newton’s Laws to solve for the final velocity (this should match your value from a).

c. How much snow is melted by the sled if the snow is at 0°C?

A 5 kg block of ice is initially at -65 °C and then combined with 1 kg of steam at 110°C. What is the final temperature of the
system, what is the final mass of ice, water and steam?



W=F Ax = AE
2=9.8 m/s’

Tc=T-27315°C

Ko = 3/2 ksT

AL= al;AT
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p=mv
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sin 0 = opp/hyp
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TABLE 12.4 Specific heats of solids

K=0%mv U,= mgh

Us =

K=0%hIld& P=W/At=Fv

TF=(90F/5OC) Tc+320F
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Uk x’

ky=1.38 x 107 J/K

>F=ma

2 _
Vof =

v + 2ay (Ax)

tan 6 = opp/adj

TABLE 12.3 Coefficients of linear and

and liquids volume thermal expansion at 20°C
Substance c(J/kg+ K) Linear Volume
Solids Substance a (K™ B (K™
Jcad ek Aluminum 23X 10°°  69%x10°°
o - Glass 9%10° 27X 107
Iron 449 Iron or steel 12x10°  36x107°
Aluminum 900 Concrete 12x107° 36 107
Water ice 2090 Ethyl alcohol 1100 X 10°°
Mammalian body 3400 Wiiter 210 % 107°
Liquids Air (and other gases) 3400 X 10°°
Mercury 140

Ethyl alcohol 2400

Water 4190

PP T——

TABLE 12.5 Melting and boiling temperatures and heats of transformation at standard
atmospheric pressure

Substance T, (°C) L; (J/kg) T, (°C) L, (J/kg)

Nitrogen (N,) —210 0.26 X 10° —196 1.99 x 10°
Ethyl alcohol —114 1.09 x 10° 78 8.79 X 10°
Mercury -39 0.11 X 10° 357 2.96 X 10°
Water 0 3.33 % 10° 100 22.6 X 10°
Lead 328 0.25 X 10° 1750 8.58 X 10°
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