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1) (3 points) Barium hydroxide, Ba(OH). solution, and acetic acid, CHsCOOH solution, react to
yield two products; Answer the following reaction regarding this reaction:
A) Complete and balance the molecular equation that represents this reaction:
........ Ba(OH)2(ag) +.......CH3COOH (aq) > ......ceeveveveeee(@q) +ooeveeeen()

B) Write the net ionic equation (Note: Acetic acid is weak acid):

C) If 20 mL of 0.1 M Ba(OH)2 solution were required to titrate 0.3M sample of CH3COOH
solution. Calculate the volume of acetic acid (CHzCOOH) sample?

2) (1.5 points) You have 88.6 mL of a 2.50 M solution of Na>CrOas(aq). You also have 125 mL of a
2.50 M solution of AgNOs(aq). After mixing the two solutions the following reaction takes place:
Na2CrOs (aq) + 2 AgNOs(ag) — Ag2CrOs (s) + 2 NaNOs (aq)

A) Calculate the mass of Ag2CrQa that will precipitate at the end of the reaction?
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3) (2 points) consider the three flasks in the diagram below, , then
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.-'/ \". .r/ \ ,-"/ \
| He ) Ne JJ ® A W
.__\\..-_--. / \._ .\_\_ ___,."")ll I'.I. |II|
20L 20L A /
. —— | 45L
350 mmHg 0.3 atm. 400 torr

A) Calculate the total pressure after all valves are opened?

4) (1.5 point) A 32.5 g piece of aluminum (which has a molar specific heat capacity of 24.03
J/°Cemol) is heated to 82.4°C and dropped into a calorimeter containing water (specific heat
capacity of water is 4.18 J/g°C) initially at 22.3°C. The final temperature of the water is 24.2°C.
Ignoring significant figures, calculate the mass of water in the calorimeter.

A) 212 g

B) 5.72kg

C) 6.42

D) 1.68kg

E) None of these

5) (1.0 point) A gas absorbs 188 J of heat and then performs 310 J of work. The change in internal
energy of the gas is

A) 498]

B) - 122J

C) +122]

D) —498J

E) none of these
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6)

7)

8)

9

(1 point) At 1000°C and 10 torr, the density of a certain element in the gaseous state is 2.90x103
the element is:

A) Na

B) He

C) F

D) Zn

E) O

(1 point) A sample of gas is in a 50.0-mL container at a pressure of 645 torr and a temperature of
25°C. The entire sample is heated to a temperature of 35°C and transferred to a new container
whose volume is 98.7 mL. The pressure of the gas in the second container is about:

A) 457 torr

B) 316 torr

C) 1.32x10° torr
D) 65 torr
E) 338 torr

(1 point) Given the following two reactions at 298 K and 1 atm, which of the statements is true?

1. N2(g) + O2(g) — 2NO(g) AH1
2. NO(g) + %Oz(g) — NO2(g) AH>

A)  AH¢ for NO2(g) = AH2

B)  AH: for NO(g) = AH;

C) AH=AH;

D) AH¢® for NO2(g) = AHz + L4 AH,
E)  none of these

(1.5 point) Which of the following statements is true?

A) The exact location of an electron can be determined if we know its energy.

B) An electron in a 2s orbital can have the same n, |, and m; quantum numbers as an electron in
a 3s orbital.

C) 32 electrons is the maximum number of electrons that can be contained in all of the orbitals
withn=4

D) In the buildup of atoms, electrons occupy the 4f orbitals before the 6s orbitals.

E) Only three quantum numbers are needed to uniquely describe an electron.

10) (1 point) Gaseous ethane, CoH4 reacts with according to the following equation:

C.H, (g)+30,(g) = 2C0,+H,O(g)
What volume of oxygen gas at STP is needed to react with 5.75 g of ethene, CoH4?
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11) (1.5 points) Consider the reaction:
C,H.OH({) + 30, (g) — 2C0,(g) + 3H, 00, AH = -1.37 = 10° &J
When a 21.1-g sample of ethyl alcohol is burned, how much energy is released as heat?
A) 0.458 kJ
B) 0.627 kJ
C) 2.89 x 10* kJ
D) 6.27 x 10% kJ
E) 2.18 kJ
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