Chemistry 2740 Spring 2021 Test 1 Solutions

1. (a) 5Ny + 3Hag + Hfyy — NH,
(b)

o o 1 o 3 o o
ApS°(NHY, ) = S°(NH{ ) — {55 (N2) + 55°(Hz) + 5 (H&,))]

1 3
=111.2 - [5(191.609) + 5(130.680) + 0] JK 'mol™!

= —180.6 J K 'mol™*

2.
5°(Si, 1473.15K) = 5°(Si,298.15 K) + AS(298 — 1473 K).
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AS(298 — 1473 K) = / hev _ / Comdl

n T n T
B /1473~15 23.698 + 3.305 x 10737 — 4350 -
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23.698 4.354 x 1

= / ( +3.305 x 1073 — —:0> dT

298.15 K T T

4.354 x 10571471
- [23.698 InT + 3.305 x 10~°T + —i]
2T 298.15 K
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=23698In [ ——— . 1073 (1473.15 — 298.

3.6981n ( TR ) +3.305 x 1072 (1473.15 — 298.15 K)

1 1
2.177 x 10° —

e (1473.152 298.152)

=39.394J K 'mol ™.
.S8°(Si,1473.15K) = 18.82 + 39.394 J K 'mol *
=58.21 JK 'mol™!.
3. (a)
Myn,Nnosz = 2(14.01) + 4(1.01) + 3(16.00) g mol
= 80.06 g mol .
29g

PINHaNO3 = 90 06 g mol ! o

mu,0 = (250 cm®)(0.9982 g cm ™)
= 250g = 0.250 kg.

1



0.74mol NH,;NO3
0.250 kg Ho O
= 3.0molkg™'.

.. MMNH4NO3 =

(b) 3.56 JK~1g~!

(c) We need the total mass of the solution: mg, = 59 + 250 g = 309 g. We want to
calculate the final temperature. The heat balance is as follows:

heat of cooling of
reaction solution
= NINH4NO;3 AT‘HT)’L + msolncpAT'

—TNNH4NO3 Aer

AT =

MgolnCp
—(0.74 mol)(25.69 x 10° Jmol 1)
(309g)(3.56 JK-1g~1)
=—17K.

This would give a final temperature of 20 — 17°C = 3°C. Not bad!

(d) A little more ammonium nitrate will result in a little more cooling.



