Chemistry 236 -- Quiz 9 LabDay _
October 31, 2007 — Thermal Expansivity
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(2) A pycnometer isfitted with acapillary extension (like those in our laboratory) having an interna
diameter of 1.00 mm. Intheinitia cdibration with water, the capillary height is 17.7 mm above the

zero level. Calculate the volume of water (cm3) in the capillary.

(6) The apparent mass of the empty pycnometer and capillary extensionis 22.379 g. Filled with water
to capillary height 17.7 mm (as above), the apparent massis 47.912 g. At the temperature of these
measurements, the density of water is 0.998011 g/cm3. The density of air may be taken as 1.19
mg/mL. Calculate the volume Vj (i.e., to the zero mark) (a) neglecting the buoyancy of air, and (b)
taking it into account.

(4) Anunknown liquid is placed in this pycnometer, giving a capillary reading of 17.7 mm when the
system is equilibrated at 27.43°C. When it isreequilibrated at 29.12°C, the capillary level is47.1 mm.
(a) Caculatethe average a for thisliquid over this temperature range. (b) What would be the best
temperature to record for this estimate of a?

(3) If each of the capillary measurementsin (3) aboveis uncertain by 0.3 mm, and if thisisthe only
significant source of uncertainty, what is the % uncertainty in the estimated value of a?

(1) If the density of afluid isrepresented asr =r g exp(bx + cx2), where x = t(°C) — 25°C, what is
the physical meaning of r ¢?



