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1 Atoemic Thaory

{1} How mamy ailoms are there m a Ld-gram copper penny?
(1) Howe does the numiber of atoms in a 36.5-gram gold ring
compare [ the pumber in a silver ring of the same nunes?

2 Temperature and Thermometers

(1 (rp "Foom wemperature”™ is oflen tken o be G8°F
Whiat is this on the Cebsius scale? (B The temperature of
the filament in a lightbualb s abowul TREC What & this on
the Fahrembicil scabe?

{1y Among the highest and bowest lemperatures regorded
are 136°F in e Libvan desert and - 120°F in Antarcticn,
Whint are these temperalures on the Celuios scale?

(1) ) 0I5 behow 2o om Uhe Celbnws scale s what Fahren-
hezit semperotare™® (bp 15° below zere on the Fahrenbeii
scale w whal Celaus lemperatiure?

(1) I am aleohol-m-glass  thermometer, the  aloohol
column has length 1182 cm ot O and length 2285 cm
at 1L0PC, What s the temperature if the column s
length (o) [6.Mem. and (&) HL50cm?

4 Thermal Expansion

(13 A concrets highway is built of slabs 12m beang (20°C),
How wide should the expansion cracks between the slabs
b dai 20°C) v prevent backling if the ramge of tenypera-
lure s = 30FC s = 50°CTF

L1 Super Iovar™, an alloy of iron and nickel. is a stropg
materinl with o very low coefficient of linear cxponsien
[z = 1w Cy '] A Z0-m-long cabletop made of this
alkisy & used for sensitive laser measoremsents where
cxiremely high woleraness are requared, How mvuch will this
lable expand along its kength if the temperature mcreases
S0CTT Compars 1o tableiops made of siesl

(1) The Eiffel Tower (Fig, 13-20) is built of wrought iren
approcimalely 30m all. Eso-
mate  how muwch its  height
changess beiween July (avernge
tempergiure of  25°C)  ond
January (average temperature of
2°C). Ignore the amgles of the
iroin henms, and treal the lower
a% a vernpeal boam.

FIGURE 13-28
Froblem %
The Eiftel Tomer in Paris

(11 Tin make n secure fit, ivets that are Ilrg_er thinn ihe
river bl are often used and the riven s cooled [usaally
im dry icep before it B placed in the hole A steel rivet
I.ET1 omy in diamserer is 1o be placed in & hale 18859 cm in
diameter at 200C, Tio what temperature must the civel be
coaded il in is v fiin the halg?

(11} The density of water ot 4°C is 10D = 107 kg/m’".
What is waler's density atl #4°C7

L) A& guarte sphere s 505 cm m dameien. What will be
its chamge in vidume il it is heated from 3000 (o JHOCT

CHAPTER 13 Temparaturs and Kinatic Theory

13

14

15

[ 1]

17

1M

A,

< {I1) An ordinany glass i filled to the baim with 3300 mlL
of waler at WHLOCC, IF the wmperatre decrensed o
HLECC, B much waler could be added 1o the glass?
(M s observed tha 3550ml of waber s 20°C
completely fille a comainer o the brim. When the
comlaimer and the water are beated o 600C, 035 g of water
i lost, (o} What is the cosflicient of yolume expansion of
the comainer? (b) What is the mosi lkely maierial of the
comlainer? The density of water at S0°C is D9RAM p/'mL.
(00} (o) A brass plug is e be placed i oa ring male of iron.
Ad MO the dinmeter of the pleg is 8752 cm and that of
the inside of the rng s BT43em They mus boih b
hraught B whnt common temperature in oorder oo fit?
(1) What if the plug wese iron and the ring brass?

0T I o fludd is contained inoo long, narrow vessel so it
can expand in essentially one directioen only, show Lhal the
effentive coefficient of linenr expansion e is approxi-
matsly egqual to U coeliicent of volume expansion g
() (ed show that tho chamge m the density p oof a
subsiance. when the lemperalure changes by AT, is given
by Ap = —Hp AT, (b) What is the fractsonal change in
densily of a lead sphere whose lemperature decreases
from 23°C to —40°C?

{01y A wniform reciangulor plate of lengih ¢ and widib e
has cocihicienl ol hnear cxpamdion o Show that. if wc
neglect very small quandities, the chamge in area of

the plae dwe W0 & lemperature  changs a6 s
AA = Xafuwr AT, See Fig. 13-2L
I i oA
FIGURE 13-30
Protem 18,
A reclangular

plate s heated,

A0 Show that for an Bolropss sobid, @ = 30 H the
amunl of expansion issmall. @ and e are the coethaenis
of volume amd linear expansion, respectively. [Hine
Consider a cubical sodid, and neglect very amall quantitics
See aleo Problem 18 ond Fig. 13-300

(1) The pendalum in o gromdinther chck s made of
brass and keeps porfect tme ot 17°C, How much time s
gnined or lost in o year if the dodk s kepl of 25°C
{Assume the frequency depemdonce on lemgth for a
simple pendulum applies. )

« (I da) The wbe of o mercury thermometer has an msids
dismeter of 0140 mm. The bulb has o valume of 0,255 o,
Haww far will the thread of mercury mosve when the tempar-
alure changes mom 115°C e 330°CT Take inlo aocount
cxpansaon of the Pyrex plass (b)) Determine a formula for
ke change i benglh of the mercusy colomn in lerms of rele-
vant vanahles. Ignore twhe solume comgared o bulh solume
(01 A 23 4-kg solid aluminum cylindrical wheel of radius
041 m is rolating aboul s axle on fmctionbess beanmgs
with anpular velogity w = 328 rad/s, If s temperature
i now rared from 20050 e 73070 what is the iracional
chomnge in w?



