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Today’s Agenda (Day 115)
	
1. HOUSEKEEPING ITEMS
  BRING: 
2. Homework Check:
Ch 13 Mini Lab	
 Ch 14 Launch Lab
3. Class Activity: 
 
 DAY 3: Ch 15 PPT Review
a) Section 15.5 – Energy
b) Section 15.2 – Heat
c) Section 15.3 – Thermochemical Equations
d) Section 15.4 – Calculating Enthalpy Change
e) Section 15.5 – Reaction Spontaneity

HOMEWORK:
· READ: Chapter 15 – Energy and Chemical Change
· COMPLETE: 
· STUDY: Ch 15 Test
CHAPTER 15 VOCABULARY
	Calorie
	Calorimeter
	chemical potential energy
	Energy
	Enthalpy
	enthalpy of combustion

	enthalpy of reaction
	Entropy
	free energy
	Heat
	Hess's law
	Joule

	law of conservation of energy
	molar enthalpy of fusion
	molar enthalpy of vaporization
	second law of thermodynamics
	specific heat
	spontaneous process

	standard enthalpy of formation
	Surroundings
	System
	thermochemical equation
	Thermochemistry
	Universe



REMINDERS:
· QUIZ: Ch 15 Vocabulary  March 7
· TEST: Ch 15  March 9
   






CHEMISTRY 2022-23											LAUNCH LAB

CHAPTER 15 LAUNCH LAB – How Can You Make a Cold Pack
Chemical cold packs are used for fast relief of pain due to injury. Some chemical cold packs contain two separate compounds that are combined in a process that absorbs heat. Which compound would make the best chemical cold pack?
	[image: ]

Procedure [image: ]
1. Read and complete the lab safety form. 
2. Use a graduated cylinder to place 15 mL of distilled water into each of three test tubes. 
3. Use a nonmercury thermometer to find the temperature of the distilled water. Record the initial temperature of the water in a data table. 
4. Use a balance to measure the mass of 1.0 g of potassium nitrate (KNO3). Add the KNO3 to Test Tube 1. WARNING: Keep all chemicals used in this lab away from heat sources. 
5. Mix and record the maximum or minimum temperature reached by the solution. 
6. Repeat Steps 4 and 5 with samples of calcium chloride (CaCl2) and ammonium nitrate (NH4NO3).

Analysis
1. Analyze and Conclude Which is the best chemical for a chemical cold pack? 
2. Describe an alternate use better suited for one of the other chemicals used in the lab. 

Inquiry
Investigate a change that you could make in the procedure that would increase the temperature change.


CHEMISTRY 2022-23									PROBLEM-SOLVING LAB

CHAPTER 15 Problem Solving Lab – Make and Use Graphs

How can you derive the heating curve for water? Water molecules have a strong attraction to one another because they are polar. They form hydrogen bonds that affect water’s properties. The polarity of water accounts for its high specific heat and relatively high enthalpies of fusion and vaporization.

Analysis
Use the data in the table to plot a heating curve of temperature versus time for a 180-g sample of water as it is heated at a constant rate from -20°C to 120°C. Draw a best-fit line through the points. Note the time required for water to pass through each segment of the graph.
		[image: Table

Description automatically generated]

Think Critically
1. Analyze each of the five regions of the graph, which are distinguished by an abrupt change in slope. Indicate how the absorption of heat changes the energy (kinetic and potential) of the water molecules. 
2. Calculate the amount of heat required to pass through each region of the graph (180 g H 2O = 10 mol H 2O, ∆ H fus = 6.01 kJ/mol, ∆ H vap = 40.7 kJ/mol, c = 4.184 J/(g · °C)). How does the length of time needed to pass through each region relate to the amount of heat absorbed? 
3. Infer What would the heating curve of ethanol look like? Ethanol melts at -114°C and boils at 78ºC. Sketch ethanol’s curve from -120°C to 90°C. What factors determine the lengths of the flat regions of the graph and the slope of the curve between the flat regions?


CHEMISTRY 2022-23									PRACTICE PROBLEM
CHAPTER 15 – Energy and Chemical Change
Practice Problems 15.1 – Convert Energy Units
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Practice Problems 15.2 – Calculate Specific Heat
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Practice Problems 15.3 – Using Specific Heat
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Practice Problems 15.4 – The Energy Released in a Reaction
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Practice Problems 15.5 – Hess’s Law
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Practice Problems 15.6 – Enthalpy Change from Standard Enthalpies of Formation
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Practice Problems 15.6 – Predicting Changes in Entropy
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Practice Problems 15.7 – Determine Reaction Spontaneity
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PRACTICE Problems Extra Practice Page 986 and glencoe.com

1. A fruit-and-oatmeal bar contains 142 nutritional Calories. Convert this energy to calories
2. An exothermic reaction releases 86.5 k). How many kilocalories of energy are released?

3. Challenge Define a new energy unit, named after yourself, with a magnitude of one-
tenth of a calorie. What conversion factors relate this new unit to joules? To Calories?
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PRACTICE Problems Extra Pract

4. If the temperature of 34.4 g of ethanol increases from 25.0°C to 78.8°C,
how much heat has been absorbed by the ethanol? Refer to Table 15.2.

5. A 155-g sample of an unknown substance was heated from 25.0°C
10 40.0°C. In the process, the substance absorbed 5696 J of energy.
What is the specific heat of the substance? Identify the substance
among those listed in Table 15.2.

6. Challenge A 4.50-g nugget of pure gold absorbed 276 J of heat.
The initial temperature was 25.0°C. What was the final temperature?

glencoe.com
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PRACTICE Problems Extra Practice

12. A 90.0-g sample of an unknown metal absorbed 25.6 J of heat as its temperature
increased 1.18°C. What is the specific heat of the metal?

13. The temperature of a sample of water increases from 20.0°C to 46.6°C as it absorbs
5650 J of heat. What is the mass of the sample?

14. How much heat is absorbed by a 2.00 x 10%-g granite boulder (Cgranis = 0.803 J/(g°C))
as its temperature changes from 10.0°C to 29.0°C?

15. Challenge If 335 g of water at 65.5°C loses 9750 J of heat, what is the final temperature
of the water?

and glencoe.com
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PRACTICE Problems Extra Practi

23. Calculate the heat required to melt 25.7 g of solid methanol at its melting point.
Refer to Table 15.4.

24. How much heat evolves when 275 g of ammonia gas condenses to a liquid at its boiling
point? Use Table 15.4 to determine AHzong.

25. Challenge What mass of methane (CH,) must be burned in order to liberate 12,880 kJ
of heat? Refer to Table 15.3 on page 529.

and glencoe.com





image8.png
PRACTICE Problems Extra Practice and glencoe.com

32. Use Equations a and b to determine AH for the following reaction.
2C0(g) + 2NO(g) — 2C05(g) + Ny(g) AH =2
a. 2C0(g) + 0,(g) — 2C0,(g) AH — —566.0 kJ
b. N,(g) + 04(g) — 2NO(g) AH = —180.6 kJ

33. Challenge AH for the following reaction is —1789 kJ. Use this and Equation a to
determine AH for Equation b.

4AIES) + 3MNO(S) — 2A105(s) + 3Mn(8) AH = —1789 kJ
. 4AI(S) + 302(q) — 2A1:04(s) AH = —3352 kJ
b. Mn(s) + 0,(q) — MnO,(s) AH =2
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34. Show how the sum of enthalpy of formation equations produces each of the following
reactions. You do not need to look up and include AH values.

a. 2NO(g) + O2(g) — 2NO(g)
b. S05(g) + H;0() — H,S04(aq)

35. Use standard enthalpies of formation from Table R-11 on page 975 to calculate AH 5,
for the following reaction.

4NH4(g) + 70,(g) — 4NO,(g) + 6H,0()

36. Determine AH gy for butanoic acid, CsH,COOH(I) + 50(g) — 4C0,(g) + 4H,0().
Use data in Table R-11 on page 975 and the following equation.
4C(s) + 4Hy(g) + 05(g) — CoHCOOH() AH = —534 kJ

37. Challenge Two enthalpy of formation equations, a and b, combine to form the equation
for the reaction of nitrogen oxide and oxygen. The product of the reaction is nitrogen
dioxide: NO(G) +305(9) — NO(g) AHE, = ~58.1kJ

a. JNo(g) + 30:(g) > NO(g) AH; = 913K

b. N;(g) + O5(g) —> NO,(g) AH? =2
What is AHY for Equation b?
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4. Predict the sign of ASasen for each of the following changes.
a. CIF(g) + F4(g) — CIFs(@) €. CH30H() — CHyOH(aq)
b. NHa(g) — NHa(aq) d. CigHs(1) — CioHs(s)

45. Challenge Comment on the sign of AS,yu.., for the following reaction.
Fe(s) + Zn*(aq) — Fe?(aq) + Zn(s)
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PRACTICE Problems

46. Determine whether each of the following reactions is spontaneous.

A, AHggem = ~759 k), T= 273K, ASyem = 138K €. AHygom = 365 kJ, T= 388 K, ASyygem = —552 J/K
b. AHggen = ~27.6 k), T= 535 K, ASqsien = —552 J/K d. AHyygen = 452 KJ, T= 165 K, ASygem = 557 J/K

47. Challenge Given AHysem = —144 k) and AS,sem = —368 J/K for a reaction,
determine the lowest temperature in kelvins at which the reaction would be spontaneous.
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Time and Temperature Data for Water

Time | Temperature Tlme Temperature
(mi (°C) in) 1 C)
00

—-20 13.0
1.0 0 14.0 100
2.0 0 15.0 100
30 9 16.0 100
40 26 17.0 100
5.0 42 18.0 100
6.0 58 19.0 100
7.0 7 200 100
80 83 210 100
9.0 92 220 100
10.0 9% 230 100
1.0 100 240 100

120 100 250 120
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Calorie  Calorimeter  chemical potential  energy  Energy  Enthalpy  enthalpy of  combustion  

enthalpy of  reaction  Entropy  free energy  Heat  Hess's law  Joule  
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