CHEM 130 Name
Quiz 7 - October 26, 2018

Complete the following problems. Write your final answers in the blanks provided. You must show your work
to receive full credit. Show your answers to the correct number of significant figures with the correct units.

1. Determine the AH® for this reaction from the data below. (9 pts)

N>H4 + 2H,0, —»N; + 4H,0
Reaction AH®
N,oH4 + Oz — Ny + 2H20 -622.2 kJ
H; + 20, — H,O -285.8 kJ
H; + O, — H,0, -187.8 kJ
N,H4 + O — N, + 2H,0 -622.2 kJ
2(H, + 20, — H,0) 2(-285.8 kJ)
2(H2O2 — Hy + Oy) -2(-187.8 kJ)
NoHi + 62 + 2H: + ©2 + 2H,0, — Np + 2HL0 + 2H,0 + 2He + 20, -818.2 kJ
N.H, + 2H,0; — Nz + 4H,0 -818.2 kJ

Answer -818.2 kJ

2. If you combine 350.0 mL of water at 25.00 °C and 110.0 mL of water at 95.00 °C, what is the final
temperature of the mixture? The specific heat of water is 4.184 J/gK and the density of water is 1.00 g/mL.
(8 points)

The cold water is warming up and the warm water is cooling down, but both reach the same final temperature so

(Jwarm = =(cool
mWﬂrn]CWﬂrn]ATWﬂrm = _mCO()ICC()()lATCO()I
(110.0g)(4.184/2K) AT yam = -(350.0)(4.1841/gK) ATeo
So:
ATyam = -(350.0g)(4.184)J/gK) ATcost = -3.182 ATcool
(110.02)(4.1841/2K)

And:
(Tt — T4, warm) = -3.182(T¢ — T, cool)
Tr—95.00°C = -3.182(T¢— 25.00°C)
Tr—95.00°C = -3.182T¢ + 79.56 °C
4.182T¢=174.56°C
T = 41.74°C

Answer 41.74°C



3. The overall reaction that occurs in the photosynthesis of plants is: (8 pts.)
6C02(g) + 6H20(g) — C6H1206(S) + 602 AH° = +2803 kJ
Use the information in the table below to determine the standard enthalpy of formation for glucose,
CeH1206(s). (8 pts)

Substance AH% Substance AH% Substance AH%
(kd/mol) (kd/mol) (kd/mol)
C(g) +716.7 H(g) +218.0 O(g) +249.2
C(graphite) 0 Ha(g) 0 O2(9) 0
CO(g) -110.5 H-O(qg) -241.8 Os(9) +142.7
CO2(g) -393.5 H-0 (1) -285.8

AI_Iorxn =+2803 k] = Z(nAHof,pmducts) - Z(HAHOf,reacmms)
+2803 kJ = [1 mol(AH®{CsH206(s)]) + 6 mol(0 kJ/mol)] — [6 mol(=393.5 kJ/mol) + 6 mol (—241.8 kJ/mol)]
+2803 kJ = (AH°{Ce¢H1206(s)] — [-3811.8 kJ].

SO, (AHOr[Cﬁleos(S)]= -1008.8 kJ/mol C(.H]zO(.(S)

Answer —1008.8 kJ/mol CsH1204(s)

Possibly Useful Information

KE = amv? K=°C +273.15 Qlost = ~(gained

q=mCAT q=nLRAern q=mAH




