(DL/L)
DT
we can seethat DL =aLDT . If we estimate the temperature difference between a hot
summer day and a cold winter night as about 50°C, then
DL = (11" 10° K™*) x50 K)410° m) = 0.55 m. That is about 20" and makes you wonder
how to design abridge that can ded with that much variaion in length.

1.8 a) For sted, we are giventhat a =11" 10°° K™ . Using the definition a =

b) If one piece of meta grows longer than the other then the strip will tend to bend or curl
in the direction of the metd with the smaller thermd expansion coefficient. If one
attaches a pointer to the coil, you can useit to indicate temperature.

c) Let the origind dimensions of an object be X, Y,z . Imagine they expand by an amount
Dx, Dy, Dz. The changein volumeisthen

DV = (x+Dx)(y + Dy)(z+ Dz2) - xyz,

DV = xyz+ xyDz+ xzDy + yzDx + O(D’) - xyz,
DV = xyDz+ xzDy + yzDx+ O(D¥) ,

where O(D?) represents terms that involve products of at least two small quantities,
which we now neglect. Thus,

DV /V = (xyDz + xzDy + yzDx) / xyz,

DV/V =Dz/z+Dyly+Dx/x.
Findly, dividing through by DT , we get
(1/V)(DV / DT) =(1/ 2)(Dz/DT) + (1/y)(Dy /DT) + (1/X)(Dx/DT).

Or, using the definitions of volume and linear expanson coefficients, this equation
becomes b =a, +a  +a,, which wasto be shown.



