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23.

Which statements are true?
1. §° values for all elements in their standard states
are positive.
2. §° values for all aqueous ions are positive.
3. AS° values for all spontaneous reactions are

positive.
(A) 1 only (B) 1 and 2 only
(C) 2and3only M) 1,2and3

Ag'(ag) + 2 NH;(ag) = Ag(NH,)," (aq)

For this reaction, K = 1.7 x 107 at 25 °C. What is the
value of AG® in kJ?

(A) 412 (B) -17.9 (C) +179 (D) +41.2
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24. The value of AH for a reaction can be found by
appropriate combination of bond enthalpies (the energy
required to break a particular bond, represented BE).
Which expression will give AH for this reaction?

C,Hy@) + Hye — C,He(e)
(A) BE.+BEy ;—[BE.+2BE_. 4]
(B) BEc .+ 2BEcy— [BEcc+BEy]
(C) 12BE..+BE;;—2BE_ 4
(D) 2BE. y— 12BE.-+ BEy 4
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18. A bomb calorimeter has a heat capacity of 783 J-°C™'
and contains 254 g of water, which has a specific heat of
4.184 J.g".>C™". How much heat is evolved or absorbed
by a reaction when the temperature goes from 23.73 °C
to 26.01 °C?

(A) 1.78 kJ absorbed (B) 2.42 kJ absorbed
(C) 1.78 kJ evolved (D) 4.21kJ evolved

19. Consider this equation and the associated value for AH®.
2H,(g) + 2Cl,(g) — 4HCl(g) AH® =-92.3kJ
‘Which statement about this information is incorrect?

(A) If the equation is reversed, the AH® value equals
+92.3 KJ.

(B) The four HCI bonds are stronger than the four bonds
in H, and Cl,.

(C) The AH° value will be —92.3 kJ if the HCl is
produced as a liquid.

(D) 23.1 KkJ of heat will be evolved when 1 mol of
HClyg) is produced.
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20. Determine the heat of reaction for this process.
FeO(s) + Fe,05(s) = Fe;0y(s)
Given information:
2Fe(s) + Oy(g) — 2FeO(s) AH®° = —544.0kJ
4Fe(s) + 30,(g) — 2Fe,04(s) AH°=-1648.4kJ
Fe,0,(s) = 3Fe(s) + 20,(g) AH°=+1118.4kJ
(A) -1074.0kJ B) 222K

(C) +249.8kJ (D) +2214.6kJ

21. For which process will AH® and AG® be expected to be
most similar?

(A) 2Alss) + Fe,04(s) — 2Fe(s) + ALOx(s)
(B) 2Na(s) + 2H,0()) — 2NaOH(ag) + Hy(g)
(C) 2NOyg) > N,Oye)

(D) 2Hy(g) + Oy(g) = 2H,0(g)

22. Use bond energies to
estimate AH for this
reaction. 436 kJ-mol ™!

Hy(g) + Oy(g) = H,04() 142 kJ-mol™*
499 kJ-mol™
460 kJ-mol !
(A) -127kJ B) -209kJ
(C) 484KkJ D) -841kJ

Bond Energy
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23. For a particular reaction, AH® = -38.3 kJ and
AS® =-113 J-.K". This reaction is

(A) spontaneous at all temperatures.
(B) nonspontaneous at all temperatures.
(C) spontaneous at temperatures below 66 °C.

(D) spontaneous at temperatures above 66 °C.

24. Whatis AG" for this reaction?
12Ny(g) +3/2Hy(g) & NHy(g) K, =4.42 x 10*at 25 °C.

(A) —26.5 kJ-mol™! (B) -11.5kJ-mol™*
(C) —2.2KkJ:mol™ D) -0.97 kJ-mol™*
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23.

25.

26.

27.

For which of these is AH} not equal to zero?
(A) By  (B) Fey  (O) Ly (D) Oyg)

The enthalpy change for which reaction represents the
standard enthalpy of formation for hydrogen cyanide,
HCN?

(A) Hyg) + C(graphite) + Njg) - HCN(g)

1 1
B) EHz(g) + C(graphite) + ENz(g) — HCN(g)

1 1
(C) HCN(g) - EHz(g) + Clgraphite) + ENz(g)
(D) Hy(g) + 2C(graphite) + Ny(g) — 2HCN(g)

What is the standard enthalpy of formation of MgOys) if
300.9 kJ is evolved when 20.15 g of MgOys) is formed by
the combustion of magnesium under standard conditions?

(A) —601.8 kJ-mol! (B) -300.9 kJ-mol™*!

(C) +300.9 kJ-mol™ (D) +601.8 kJ-mol™*
Which combination of solutions of HCl and NaOH would
produce the largest AT?

(A) 50 mL of 1 M HCI with 50 mL of 1 M NaOH

(B) 50 mL of 2 M HCI with 50 mL of 2 M NaOH

(C) 100 mL of 1 M HCI with 50 mL of 2 M NaOH

(D) 100 mL of 1 M HCI with 100 mL of 1 M NaOH

Which change occurs with the largest increase in entropy
at25°C?

(A) Bryl) = Bryg)

(B) C(graphite) = C(diamond)

(C) H,0(s) > H,0)

(D) HCl(g) + H,O(1) > H;0%(ag) + Cl(ag)
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28. What are the signs of AH" and AS” for a reaction that is
spontaneous at all temperatures?

AH® AS®
(A) + +
B) + -
©) - +

D) - -
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18. 3N,O¢g) + 2NH;@) — 4N, + 3H,0e) AH=-879.6k]

What iSIAHfo for N,O in Heats of Formation
. 9 _
kJ-mol™ NH,  —45.9 kJ-mol

H,0 —241.8 kJ-mol™

(A) +246 (B) +82  (C) -82 (D) —246
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20. What are the signs of AH and AS for this reaction?
2C(s) + Oy®) = 2CO(g)

AH AS
@ - _
® +
© o+ +

(D) + —




