NAME:_______SOLUTION___________   QUIZ  1, CHEMISTRY 132
Show your work in all problems involving a calculation.  N(Avogadro) = 6.022 x 1023 atoms/mole
1) A chemist determines the density of a hydrocarbon by filling a 10 mL volumetric flask with the substance at 20.0C to the 10.00 mL mark.  The mass of the flask before and after the addition was 50.100 g and 58.862 g, respectively.  
a) Calculate the density of the substance in g/cm3 and in kg/m3.
D = M/V where V = 10.00 mL = 10.00 cm3 and M = 58.862 g – 58.100 g = 8.762 g
D = (8.762 g)/(10.00 cm3) = 0.8762 g/cm3
Conversion: (0.8762 g/cm3)(0.001 kg/g)(100 cm/m)3 = 876.2 kg/m3

b) Calculate the absolute temperature of the measurement in K.
T(K) = T(C) + 273.15 = 20.0 + 273.15 = 293.15 K = 293.2 K (round to 0.1 K place)

2) A stable isotope of phosphorus has a mass of 30.973615 amu.
a) Determine the number of proton, neutrons, and electrons in one atom of this isotope.
Phosphorus (P): Z = 15 so 15 protons and 15 electrons
Round up the atomic mass to the nearest integer, 31 which is the mass number, A
Number of neutrons = A – Z = 31 – 15 = 16
The isotope of phosphorus, 31P, in this problem is the only stable isotope of the element.  Note that the atomic mass is very close to an integer.

b) Calculate the number of phosphorus atoms in a 65 pg sample of this isotope.
[bookmark: _GoBack]65 pg = 65 x 10-12 g.  First calculate the number of moles of P.
 nP = mP/MP = (65 x 10-12 g)/( 30.973615 g/mole) = 2.097 x 10-12 mole (Don’t round off yet.)
NP = nPNA = (2.097 x 10-12 mole)( 6.022 x 1023 atoms/mole) = 1.3 x 1012 atoms (give to 2 SD)
