Chemistry 1154 Fall 2022 Test 2
Thursday, October 27, 2022 Time: 1 hour 50 minutes

Name: Student #:

This test consists of eight pages of questions, the formula sheet, and a periodic table. Please
ensure that you have a complete test and, if you do not, obtain one from me immediately.
There are 30 marks available. Good luck!

1) [3 marks] How many grams of 80.0-percent pure AgNO3 (169.9 g/mol) are necessary to
prepare 1075.4 mg of Ag,COs (275.744 g/mol) if the reaction
2AgNOs(aq) + NaxCOs(agq) — 2NaNOs(aq) + Ag2COs3(s)

proceeds with a 62.5 percent yield?



2) [6 marks] If 25.0 mL of 0.15 M Ca(NOs)2 are mixed with 75.0 mL of 0.050 M Na3POas:
3Ca(NO0s)2(aq) + 2NasP0s(agq) — > Caz(P0a)2(s) + 6NaNOs(aq)

a) ldentify the limiting reagent.

b) What should be the concentration of the NaNOs after reaction?

c¢) What should be the concentration of the excess reagent after reaction?



3) [2 marks] Calculate the density of SFe (146.053 g/mol) at 100 torr pressure and -5.0°C



4) [4 marks] The molar mass of magnesium lab was carried out exactly as you'll do it in the lab,
with the exception that instead of water (with a density of 1.00 g/cm3), a mystery fluid was
used. Your job is to use the data given to determine the density of the mystery fluid. You
will also need to know that the density of mercury is 13.6 g/cm3 and that, when the data
was analyzed, the molar mass of Mg was determined to be 24.6 g/mol (instead of 24.3
g/mol). The reaction between Mg and HCl is:

Mg + 2HCl — MgCl, + Hz(g)

Give your density in g/cm3.

Data (units) | value
Mass Mg (mg) | 52.3
Tsorn (°C) | 21.4

Patm (torr) | 761.2
VPsuid (torr) | 20.3
h(mm) | 141
Vgas (ML) | 53.3




5) [4 marks] The following apparatus was assembled:

Bulb 1:
Chemical: NHs(g)
Pressure: 2 bar
Volume: 7 litres

Bulb 2:

Chemical: O2(g)
Pressure: 5 bar
Volume: 3 litres

The bulbs were connected by a valve, and both bulbs were maintained at a temperature of
929.57°C at all times. When the valves were opened, the following reaction occurred:

4NHs(g) + 50:2(g) = 4NO(g) + 6H20(g)

Calculate the mole fractions of all species after reaction.



6) [3 marks] For the reaction:

Ha(g) + 12(s) =——= 2HlI(g)

Which of the following changes should drive the reaction forward (that is, create more
products), and which should change the value of K, for the reaction? Circle your choice in
each case. If the change does not affect Ky or drive the reaction forward, circle “Neither.”
All changes take place at constant temperature.

Adding some H(g) Forward | Ky | Neither

Decreasing the volume of the reaction container | Forward | K, | Neither

Adding some NaOH (reacts with HI) Forward | K, | Neither




7) [8 marks] Given the equilibrium:

2C(s) + 3Hz(g)

a)

b)

c)

Ko for the reaction

2CHe(8)
at 150°C would be:
i) -396.01

i) -39.8

iii) 0.00253

iv) 0.0251

Kc for the reaction

2C(s) + 3H2(g) =—— CzHsl(g)
at 150°C would be:

i) 2.46 x 10

ii) 2.46 x 108

iii) 3.05 x 107

iv) 3.05x 10%°

Ko for the reaction

2C(s) + 3Ha(g) C2He(g)

at 175°C would be:

) 2.9x10°%
i) 0.00132
iii) 5.25

iv) 19.9

4C(s) + 6Ha(g)

CoHelg) AH°=-84k)and K, = 19.9 @ 150°C

AH® = -84 kJ and K, = 19.9 @ 150°C

AH® = -84 kJ and Kp = 19.9 @ 150°C



d) Given the additional reaction

2C(s) + 2Ha(g) CoHa(g) Kp=5.63 x10° @150°C

then K, for the reaction

C2Ha(g) + Ha(g) C2He(g)

at 150°C would be

) -1.12x10°8
i) 1.12x10°%
iii) 19.9

iv) 3.53 x 1010



