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3 Hydrogen gas burns in air according to the equation below.

2 Hy(g) + Oyfg) = 2 H,000)

@)’:v- Calculate the standard enthalpy change, AHZyg., for the reaction represented by the equation above.
) (The molar enthalpy of formation, AH 7 for HyO()) is —285.8 kJ mol ! at 298 K.)

Calculate the amount of heat, in kJ, that is released when 10.0 g of Hy(g) is burned in air.
“Given that the molar enthalpy of vaporization, AH. vap » Tor HyO(D) 15 44.0 kJ mol™ at 298 K, what is the

-~ standard enthalpy change, AH 3, for the reaction 2 Hy(g) + Ox(g) — 2H,0(g) ?

_ A fuel cell is an electrochemical cell that converts the chemical energy stored in a fuel into electrical energy.
TA cell that uses H, as the fuel can be constructed based on the following half-reactions.

Half-reaction E° (298 K)
2H 00+ 0x(g) +4 ¢ — 4 OH (ag) 040V
) 2HO0MD +2e — Hyg)+20H (ag) |- —-0.83V

d) Writé the éciﬁation for the overall cell reaction. -

&) Calculate the standard potential for the cell at 298 K.

f). Assume that 0.93 mol of H (g) is consumed as the cell operatt_as for 600. seconds.
, 2 il , .

(i) Calculate the number of moles of electrons that pass through the cell.

(if) Calculate the average current, in amperes, that passes thrbugh the cell.

» Zg) Some fuel cells use butane gas, C,H,,, rather than hydrogen gas. The overall reaction that occurs in a butane

fuel cell is 2 CHyo(g) + 13 Oyg) — 8 CO,(g) + 10 H,O()). What is one environmental advantage of using
fuel cells that are based on hydregen rather than on hydrocarbons such as butane?

STOP

If you finish before time is called, you may check ydur work on this part only.
Do not turn to the other part of the test until you are told to do so.
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Soccer FRQ Assessment #2
	1. Of the following reaction, which involves the largest decrease in entropy? 

	(A) CaCO3(s) (  CaO(s) + CO2(g)                                   (B) 2 CO(g) + O2(g) ( 2 CO2(g)

	(C) Pb(NO3)3(aq) + 2 KI(aq)  ( PbI2(s)  + 2 KNO3(aq)             (D) C3H8(g)  + O2(g)  (  3 CO2(g)  + 4 H2O(g)

	(E) 4 La(s)  + 3 O2(g)  (  2 La2O3(s)


	2.  When solid NH4SCN is mixed with solid Ba(OH)2 in a closed container, the temperature drops and a gas is produced.  Which of the following indicates the correct signs for ΔG, ΔH, and ΔS for the process?

         ΔG     ΔH     ΔS
(A)     −         −        −
(B)     −         +        −
(C)     −         +       +
(D)     +         −       +
(E)     +         −       −


	3.      N2(g) + 3 H2(g) (  2 NH3(g) 

	The reaction indicated above is thermodynamically spontaneous at 298 K, but becomes nonspontaneous at higher temperatures. Which of the following is true at 298 K?

	(A) ∆G, ∆H, and ∆S are all positive.                         (B) ∆G, ∆H, and ∆S are all negative.

	(C) ∆G and ∆H are negative, but ∆S is positive.        (D) ∆G and ∆S are negative, but ∆H is positive.

	(E) ∆G and ∆H are positive, but ∆S is negative.


	4.   CH4(g) + 2 O2(g) ( CO2(g) + 2 H2O(l);   ∆Hrxn = −889.1 kJ

	∆Hf° H2O(l) = − 285.8 kJ / mole       ∆Hf° CO2(g) = − 393.3 kJ / mole

	What is the standard heat of formation of methane, ∆Hf° CH4(g), as calculated from the data above?

	(A) −210.0 kJ/mole    (B) −107.5 kJ/mole    (C) −75.8 kJ/mole    (D) 75.8 kJ/mole    (E) 210.0 kJ/mole


	5. Which of the following best describes the role of the spark from the spark plug in an automobile engine? 

	(A) The spark decreases the energy of activation for the slow step.

	(B) The spark increases the concentration of the volatile reactant.

	(C) The spark supplies some of the energy of activation for the combustion reaction.

	(D) The spark provides a more favorable activated complex for the combustion reaction.

	(E) The spark provides the heat of vaporization for the volatile hydrocarbon. 
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