Lecture 40
(CH12:1)
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25. ORGANIZE AND PLAN  We convert °F to °C using:
T(-C) :E(T(“F)~32“)
SOLVE T(“C.)zg(swl:ﬁzj):ulsac
REFLECT 32°F corresponds to 0°C, the temperature at which water freezes.




32.
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(ORGANIZE AND PLAN We use the equations to convert from K and °C to °F, and set the
temperature to 0 K:

T(K)=T("C)+273.15

SOLVE

0K =T{"C)-+273.15
r(-C),=-273.15°C




Temperature for storage of some delicate equipment is 78 K. Express this temperature in
Celsius ?

TIK]=T°C+273.15

S0 T°C=T[K] - 273.15 = -195.15 °C
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35.0RGANIZE AND PLAN  For part (a), we use the equation to convert from °F to “C and set
both sides of the equation equal by replacing the temperatures with a variable, i.e., x, and
Solve for x. To answer (b), we use the equation to convert °C to K.

SOLVE
(a)
S(rfomy

T( C)~3(T( F)-32)
5 5 5
x:;(x—32)=%x——~9—32
xw~5—x=——-5-32
9 9
x=—40

(b)

7'(K)=T(C)+273.15 =(—40°C) +273.15=233.15 K
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ORGANIZE AND PLAN  We use the equation for linear expansion, %— =aAT, solved for

AL, and with the expansion coefficient of steel, o, from Table 12.mate the
change in length due to the different temperature. The temperature difference AT can be
positive or negative. Then we add the change in length to the original length.

SOLVE

(2)
AL =a ATL = (12x10°5°C 1) x(12°C)x(50 m}=0.0072 m
L{32°C)=0.0072 m+50 m =50.0072 m
(________.—-—-—\
(b)

AL =oATL =(1.2x107°C 1) x(-30°C)x (50 m) =-0.618 m

L{-10°C)=~0.018 m+50 m=49.982 m
Jiidiiabiiann

REFLECT Using the tape at temperatures significantly different from 20°C can result in
relevant measuring errors.
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38. ORGANIZE AND PLAN We use the equation for linear expansion, %:aAT,

Ve solved for AL, and with the expansion coefficient of steel, c, from Table

12.1.
SOLVE  AL=aATL =(1.2x10-°C)x (60° (? (246m)=0.177m
REFLECT The bulldlng helght differs by about 18 cm!
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44.ORGANIZE AND PLAN  We use the equation for volume thermal expansion,
a A—VVz g at, and solve for the higher temperature in ar. Ay is given by the

difference between the overflow volume and the fill volume.

Vo

SOLVE
V - - o= ¢ (}4 I (}/’ ‘ ’\),il
LAV (0.2 ml) ) . )
L “T/_E"LT’ (98 ml)x(7.5%104°C) +asc)=22C

REFLECT In general, liquids have expansion coefficients about an order of
magnitude higher than metals, resulting in relatively large volume changes

for relatively small temperature changes.
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