Name Chemistry I

1. Arigid 5.00 L cylinder contains 24.5 g of N2(g) and 28.0 g of O»(g).

(a) Calculate the total pressure, in atm, of the gas mixture in the cylinder at 298 K.

(b) The temperature of the gas mixture in the cylinder is decreased to 280 K. Calculate each of the following.
(i) The mole fraction of Nx(g) in the cylinder
(ii) The partial pressure, in atm, of N2(g) in the cylinder

. . . . . moles: Nitrogen .
(c) If the cylinder develops a pinhole-sized leak and some of the gaseous mixture escapes, would the ratioc ——————— in the
moles : Oxygen

cylinder increase, decrease, or remain the same? Justify your answer.

A different rigid 5.00 L cylinder contains 0.176 mol of NO(g) at 298 K. A 0.176 mol sample of O»(g) is added to the cylinder, where a
reaction occurs to produce NO(g).

(d) Write the balanced equation for the reaction.

(e) Calculate the total pressure, in atm, in the cylinder at 298 K after the reaction is complete.



2. Samples of CO(g) and CO»(g) are placed in 1 L containers at the conditions
indicated in the diagram to the right.
(i) Indicate whether the average kinetic energy of the CO»(g)
molecules is greater than, equal to, or less than the average kinetic
energy of the CO(g) molecules. Justify your answer.
(ii) Indicate whether the root-mean-square speed of the CO(g)
molecules is greater than, equal to, or less than the root-mean-square
speed of the CO(g) molecules. Justify your answer.
(iii) Indicate whether the number of CO2(g) molecules is greater
than, equal to, or less than the number of CO(g) molecules. Justify
your answer.




3. Consider two containers of volume 1.0 L at 298 K, as shown to the
right. One container holds 0.10 mol Nz(g) and the other holds 0.10 mol M M
H2(g). The average kinetic energy of the N(g) molecules is 6.2 x 1021 J .
Assume that the N2(g) and the Hz(g) exhibit ideal behavior.

0.10 mol 0.10 mol
(a) Is the pressure in the container holding the Hx(g) less than, greater Ny(g) H,l2)
than, or equal to the pressure in the container holding the N2(g) ? Justify — —_—
your answer. 1L.OL .OL
(b) What is the average kinetic energy of the Hz(g) molecules? 298 K 298 K

(c) The molecules of which gas, N2 or H , have the greater average speed? Justify your answer.
(d) What change could be made that would decrease the average kinetic energy of the N2(g) molecules in the container?
(e) If the volume of the container holding the Hz(g) was decreased to 0.50 L at 298 K, what would be the change in each of the
following variables? In each case, justify your answer.
(i) The pressure within the container
(ii) The average speed of the Hx(g) molecules



