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>
A +B-> C + Energy => DH= -value

: Energy is considered a product -> right-side

: Energy is considered a reactant- > Left-side

> A + B+ Energy-> C =) DH =+value

very important
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AH =mCAT
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Hal + NaOH-NaCl + H20
0 .051 = 50mL 75 m1 = 0 . 075L

a molamoly <

volume = 50 + 75 = 125 mL = 1259

1 = mcAT = 125x 4 . 19 x 5.4 = 28285 = 2. SkJ

system is getting warmer -> exothermic - negative enthalpy
DH = -2 . 8 kj
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CHg0H +30 + 2C2 +3H20 molarti?

3 .589
-mol

3.63Lw000 Q= 3 .639x4 . 19x6 . 3 = 95 .8211kJY
26 . 18 -

19 .88= 6.3

-

3 .509xM61 = 0 . 06

46 . 08
Combustion : Exo :

0 . 076 mol 95 .82k] - Enthalpy
1 mol 12601

mot Dy
= -1260mo
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AdHm= 285 .S15y
na

2H20(2)-> 2Hz + 02
AH = 2x285 . 8 = 571 .6 k]d
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Scholars Of Calgary Northwest

Chemistry 30, Unit 1: Thermochemical Changes, 10 Questions

Your score was 7/10=70%. You took 58 minutes, 3 seconds to complete the test.

Click here to do this test again!

1.  

15.00 g of calcium hydroxide, Ca(OH)2(s), is mixed with 700.0 mL of 0.500 mol/L H2SO4(aq) in an insulated cup The temperature
rises by 31.2°C. Assume that all of the calcium hydroxide reacts. The density of the final solution is 1.00 g/mL and a specific heat
capacity of 4.184 J/g °C.

What is the heat of reaction per mol of Ca(OH)2(s)?

A) -91380 J/mol
B) -260 kJ/mol
C) -452 kJ/mol
D) -1000 kJ/mol

Correct. Your answer=C, Correct answer=C

Explanation:

H2SO4(aq) + Ca(OH)2(s)  CaCl2(aq) + H2O(l)

Since all of Ca(OH)2(s) is used up, it must be the limiting reagent.

Molar mass Ca(OH)2(s) = 74.10 g/mol

mol Ca(OH)2(s):
= 15.00 g/74.10 g/mol
= 0.202 mol

mass of reactants = 700.0 g

Q = m × c × ΔT:
= 700.0g × 4.184 J/g °C 31.2°C
= 91379 J
= 91.4 kJ

ΔH =  91.4 kJ 
0.202 mol

= 452 kJ/molCa(OH)2(s)

2.  

C3H8(g) + 5O2(g)  3CO2(g) + 4H2O(g) + 2043.9 kJ

If 512 g of propane are burned in an automobile engine, the amount of energy released (to the nearest tenth) is __________ MJ.

Incorrect. Your answer=23.8, Correct answer=23.7
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Explanation:

mol of C3H8 = m
M =    512g

44.11 g/mol = 11.61 mol

heat given off = 2043.9 kJ/mol × 11.61 mol = 23724 kJ = 23.7 MJ

3.  

2C4H10(g) + 13O2(g)  8CO2(g) + 10H2O(g) + heat

A lighter contains the fuel butane. How much heat is released when 0.500 g of butane in a disposable lighter is burned to form gaseous
carbon dioxide and water vapour?

A) –2877.3 kJ
B) –2657.3 kJ
C) –125.7 kJ
D) –22.9 kJ

Correct. Your answer=D, Correct answer=D

Explanation:

ΔcH:
= [10ΔfH (H2O(g)) + 8ΔfH(CO2(g))] – [2ΔfH (C4H10(g)]
= [10mol ×(-241.8 k/mol) + 8mol ×(-393.5 kJ/mol)] – [2mol ×(-125.7 kJ/mol)]
= -5314.6 kJ/2 mol butane
= -2657.3 kJ/mol molar mass C4H10

mol of butane burned:

= n
M

=   0.500g
58.14 g/mol

= 0.0085999 mol

heat released:
= 0.0085999 mol × -2657.3 kJ/mol
= -22.9 kJ

4. The molar heat of solution for NaOH(s) is –44.5 kJ/mol. If 40.0 g of NaOH(s) is dissolved in 200.0 mL of water in a calorimeter, the
temperature of the water would increase by

A) 53.1°C
B) 2124°C
C) 5.31× 10–2°C
D) 26.6°C

Incorrect. Your answer=C, Correct answer=A

Explanation:

mol NaOH:

= m
M

=     40.0 g
40.0 g/mol

= 1.00 mol

heat gained by water:
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= 44.5 kJ
= 44,500 J

Q = m × c × ΔT
44,500 J = 200.0 g × 4.184 J/g°C × ΔT
ΔT = 53.1 °C

5.  

Given the reaction:
Cl2O(g) + 3OF2(g)  2ClF3(l) + 2O2(g) + 394 kJ

What is the heat of reaction, ΔHr, for the reaction
ClF3(l) + O2(g)  Cl2O(g) + OF2(g)

A) +394 kJ
B) -131 kJ
C) -1182 kJ
D) +131 kJ

Correct. Your answer=D, Correct answer=D

Explanation:

The given equation is exothermic and for this reaction ΔHr = -394 kJ.
The reaction ClF3(l) + O2(g)  Cl2O(g) + OF2(g) is the reverse of the given equation divided by 3.

Heat of reaction for this reaction:
=  × + 394 kJ
= +131 kJ

6.  

For the reaction

HA(aq) + BOH(aq)  BA(aq) + H2O(l)

the temperature rises by 0.320°C when 100.0 mL of 0.0500 mol/L HA(aq) and 100.0 mL of 0.0500 mol/L BOH(aq) are mixed in a
calorimeter. The specific heat capacity of the solutions is 4.184 J/g °C and the density of the solutions is 1.00 g/mL.

From this experimental data, which answer is correct?

A) HA(aq) + BOH(aq)  BA(aq) + H2O(l) + 26.8 kJ
B) HA(aq) + BOH(aq)  BA(aq) + H2O(l) + 53.6 kJ

C) H+
(aq) + OH–

(aq)  H2O(l) + 268 kJ
D) HA(aq) + BOH(aq)  BA(aq) + H2O(l) ΔH = -5.36 kJ

Correct. Your answer=B, Correct answer=B

Explanation:

Q = m × c × ΔT
= 200.0 g × 4.184 J/g°C × 0.320 °C
= 267.8 J
= 0.2678 kJ

mol HA(aq):
= mol BOH(aq)
= c × V
= 0.100 L x 0.0500 mol/L
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= 0.00500 mol

heat released per mol of reactant:

=  0.2678 kJ 
0.00500 mol

= 53.5 kJ/mol

7. When a 50.0 g sample of an unknown metal is heated from –10.0°C to 60.0°C, 452 J of energy is absorbed. The specific heat capacity of
the metal is

A) 0.129 J/g·°C
B) 0.181 J/g·°C
C) 9.04 J/g·°C
D) 0.113 J/g·°C

Correct. Your answer=A, Correct answer=A

Explanation:

heat gained:
Q = m × c × ΔT
452 J = 50.0 g × c × 70.0 °C
c = 0.129 J/g °C

8.  

Reaction 1:

2Fe(s) + O2(g)  Fe2O3(s)
ΔH = -825 kJ

Reaction 2:

C(graphite) + O2(g)  CO2(g)
ΔH = -394 kJ

What is the enthalpy change for the reaction:
2Fe2O3(s) + 3 C(s)  3CO2(g) + 4Fe(s)

A) -1219 kJ
B) +468 kJ
C) +357 kJ
D) -431kJ

Correct. Your answer=B, Correct answer=B

Explanation:

Reaction 1 (× -2):

2Fe2O3(s)  4Fe(s) + 3O2(g)
ΔH = (-2)(-825 kJ)
= +1650 kJ

Reaction 2 (× 3):

3C(graphite) + 3O2(g)  3CO2(g)
ΔH = 3(-394 kJ)
= -1182 kJ

Add:
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2Fe2O3(s) + 3C(graphite)  4Fe(s) + 3CO2(g)
ΔH = +468 kJ

9.  

C5H12(l) + 8O2(g)  5CO2(g) + 6H2O(g)

ΔHcomb = -3244.8 kJ/mol of C5H12(l)
ΔH°f (H2O(g)) = -241.8 kJ/mol
ΔH°f (CO2(g)) = -393.5 kJ/mol

Use this information to calculate the heat of formation, ΔH°f, for pentane, C5H12(l).

A) -173.5 kJ/mol
B) -6663.1 kJ/mol
C) -325.2 kJ/mol
D) -94.9 kJ/mol

Correct. Your answer=A, Correct answer=A

Explanation:

ΔHcomb = [5ΔH°f(CO2(g)) + 6ΔH°f (H2O(g))] - [ΔH°f, (C5H12(l))]
-3244.8 kJ = [(5 mol × -393.5 kJ/mol + 6 mol × -241.8 kJ/mol)] - [ΔH°f, (C5H12(l))]
ΔH°f, (C5H12(l)) = -173.5 kJ/mol

10.  

The decomposition of sulfur trioxide is represented by the equation

2SO3(g)  2SO2(g) + O2(g)
ΔH° = + 198 kJ

Based upon this information, which one of the following thermochemical equations is correct?

A) SO3(g)  SO2(g) + O2(g) + 198 kJ
B) SO2(g) + O2(g) + 198 kJ  SO3(g)
C) SO2(g) + O2(g)  SO3(g) + 99 kJ
D) SO3(g)  SO2(g) + O2(g) + 99 kJ

Incorrect. Your answer=D, Correct answer=C

Explanation:

Since 2SO3(g)  2SO2(g) + O2(g)
ΔH° = + 198 kJ

then, 2SO3(g) + 198 kJ  2SO2(g) + O2(g)

or 2SO2(g) + O2(g)  2SO3(g) + 198 kJ

divide through by 2:
SO2(g) + O2(g)  SO3(g) + 99 kJ
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