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

2 Hy(g) + O,(g) — 2H,0()

(a) Calculate the standard enthalpy change, AH3q, for the reaction represented by the equation above.
298
(The molar enthalpy of formation, AH JE , for H,0()) is —285.8 kT mol™! at 298 K.)

(b) Calculate the amount of heat, in kJ, that is released when 10.0 g of H,(g) is burned in air.

(c) Given that the molar enthalpy of vaporization, AH;, , for H,O(]) is 44.0 kI mol™! at 298 K, what is the

vap *

standard enthalpy change, AH 3o, for the reaction 2 Hy(g) + O,(g) — 2 H,0(g) ?

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

Half-reaction E° (298 K)
2H 0D +O0y(g)+4 e — 40H (ag) 040V
2H,00+2e¢ — Hyg)+20H (ag) | ~083V

(d) Write the equation for the overall cell reaction.
(e) Calculate the standard potenﬁal for the cell at 298 K.

(f) Assume that 0.93 mol of H,(g) is consumed as the cell operates for 600 seconds

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

(ii) Calculate the average current, in amperes, that passes through the cell.

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

fuel cell is 2 CyH 4(g) + 13 0,(g) — 8 CO,(g) + 10 H,O(/). What is one environmental advantage of using
fuel cells that are based on hydrogen rather than on hydrocarbons such as butane?

STOP

If you finish before time is called, you may check your 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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Triathlon FRQ Assessment #3
	1.    .....Mg(s) + .....NO3− (aq) +.....H+(aq) (......Mg2+(aq) + ....NH4+(aq) + ....H2O(l)

	When the skeleton equation above is balanced and all coefficients reduced to their lowest whole-number terms, what is the coefficient for H+ ?

	(A) 4       (B) 6       (C) 8       (D) 9       (E) 10

	

	2. ...CrO2− + ...OH− ( ... CrO42− + ... H2O + ... e− 

When the equation for the half-reaction above is balanced, what is the ratio of the coefficients OH− / CrO2− ?

	(A) 1:1       (B) 2:1       (C) 3:1       (D) 4:1       (E) 5:1


	3. Which of the following species CANNOT function as an oxidizing agent?

	(A) Cr2O72−         (B) MnO4−         (C) NO3−         (D) S         (E) I−

	

	4.   5 Fe2+ + MnO4− + 8 H+ ⇄ 5 Fe3+ + Mn2+ + 4 H2O

	In a titration experiment based on the equation above, 25.0 milliliters of an acidified Fe2+ solution requires 14.0 milliliters of standard 0.050-molar MnO4− solution to reach the equivalence point. The concentration of Fe2+ in the original solution is…

	(A) 0.0010 M       (B) 0.0056 M        (C) 0.028 M        (D) 0.090 M        (E) 0.14 M


5. In which of the following species does sulfur have the same oxidation number as it does in H2SO4?


(A)  H2SO3         (B) S2O32−         (C) S2−          (D) S8          (E) SO2Cl2



Minutes to Finish FRQ:    21











