Hw 4 Charm  [I51 (> pts

30. H;0(g) — H,0(l); AE = q+Ww; q=-40.66kJ; w=-PAV

3
Volume of 1 mol H,0(l) = 1 mol H,0(l) x 13:928 , Icm =18.1 cm® = 18.1 mL
mol  099%g
101.3F ,
W =-PAV =-1.00atm x (0.0181 L - 30.6 L) = 30.6 L. at T =310x10°]
a
=3.10K

AE=q+w=—40.66kJ+3.10kJ=—37.56kJ

' ImolCH, -891kJ
38. a. 1.00 ¢ CH, x 4w =-555%]
8 CH 1604gCH, " mol CH,

PV 7—4(1atmx100x103L

b’ n= -, _I60 = 39.8 mol CH,

RT’ 0.08206L atm X208 K .
mol K

39.8 mol x — Ll =-3.55x 10*kJ
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52. NH,NOs(s) — NH,*(aq) + NO; (aq) AH=7; mass of solution=75.0g + 1.60g=766¢g

Heat lost by solution = Heat gained as NH,NO; dissolves. To help eliminate sign errors, we
will keep all quantities positive (q and AT), then deduce the correct sign for AH at the end of
the problem. Here, since temperature decreases as NHJNOs dissolves, heat is absorbed as
NH,NO, dissolves, so it is an endothermic process (AH is positive).

J «76.6 g x (25.00 - 23.34)°C = 532 J = heat gain as

Heat loss by solution = —

NH,NO; dissolves
AH = 3321 80.05g NH,NO, 1K _ 6 6 k3/mol NH,NO; dissolving
1.60g NH,NO,  molNH,NO, ~ 1000J
62. _ C4H,(OH), — CH,0, + H, . AH=1774K
. HzOz—')Hz'i'Oz AH=- (—1912 kJ)
2H; + 0, — 2 H,0(g) AH =2(-241.8k))
2H,0(g) — 2 H;0() AH = 2(-43.8 KJ)
CoH(OH),(aq) + Hy0x(aq) — CeH,O5(aq) + 2 H,0() AH = -202.6 KJ
1. CHig)+30xg) — 2 COLg) +2H00) AR =-141111
AR = —1411.1 K] = 2(-393.5) KJ + 2(-285.8) K ~ AH; c g,
14111k = - 1358.6 KJ - AH; o, AH ¢, = 525 K/mol
86.  Na,SO4aq): + Ba(NOs)(aq) — BaSO(s) + 2NaNOs(aq) ~AH=?
. 1
1.00L x 3'—0-%‘@ —2.00 mol Na,SO4; 2.00L x 0.759mol 752“” = 1.50 mol Ba(NO3),

The balanced equation requires a 1:1 mole ratio between Na,SO, and Ba(NQ;)z. Because we
have fewer moles of Ba(NO,), present, it is limiting and 1.50 mol BaSO, will be produced
[there is a 1:1 mole ratio between Ba(NO;), and BaSOq].

heat gain by solution = heat loss by reaction

1000 mol y 200g

=600x%x10°g
1L mL

mass of solution =3.00L x

6.37]

heat gain by solution =
g°C

x 6.00 x 10° g x (42.0 - 30.0)°C =4.59 x 10°J

Because the solution gained heat, the reaction is exothermic; q= -4.59 x 10° J for the
reaction. .

-459%10°J

= e = -3, : -
1.50 mol BaSoO, 06 x 10° J/mol = -306 kJ/mol



