CHM1311 B: Principles of Chemistry

Prof. N. Goto
Assignment #3
Due Oct 13", at the beginning of class

Solutions must be written legibly, in the
space provided. Adequate detail to the
calculation (including units, appropriate
sig figs) must be provided to make it
possible for other students to
understand how you arrived at the final
solution. If more space is needed, use
the back of the page. Do not add extra
pages, as they will not be marked.
Assignment pages must be stapled
together.

Assignments can be submitted individually, or by groups of
up to 4 students.

1) Name: Student ID:
2) Name: Student ID:
3) Name: Student ID:
4) Name: Student ID:

NOTE: For each question a hint, or reference to an Office Hours video, interactive LearningWare (ILW)
problem or Chem FAQ module in WileyPLUS is given in brackets.

Question 1. (Video 3.71)

Phosgene (Cl,CO) is a highly toxic gas that was used for chemical warfare during World War |. Use
bond energies in Table 3-2 to estimate the energy change that occurs when carbon monoxide and

chlorine combine to make phosgene.
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Question 2. (Video problem 3.71)
Use the data available in Appendix of the textbook to calculate the standard enthalpy change for

3NO;(g) + H,0(l) = 2HNOs(g) + NO(g)
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Question 3. (See ChemFAQ about using Hess’ Law and writing formation reactions)
The human body “burns” glucose (CsH1,0¢) for energy.
(a) Write the balanced equation for the combustion (burning) of glucose.

CeHinOwiy +602¢q) = 6 COaepn * 6 H,0q

(b) Determine the molar heat of combustion of glucose, given that burning 1.00 g of glucose produces
15.7 kJ of heat.
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(c) Write the balanced equation for the formation of glucose.

é‘Ccs\ + éHL(S’ - 301(3) —> CQ H(LO( (s)

(d) Determine the heat of formation of glucose. You may also need to use thermodynamic data from
the textbook.
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Question 4. (Office hours video 3.31)

When 10.00 mL of a solution of strong acid is mixed with 100.00 mL of a solution of weak base in a
coffee-cup calorimeter, the temperature rises from 21.0 °C to 27.2 °C. Determine g for the acid-base
reaction, assuming that the liquids have densities of 1.00 g/mL and the same heat capacities as pure
water. C= | eaL %" °C
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Question 5. (Interactive Learning Ware 3.15)

A 29.2-g graphite block, initially at 75.0 °C, is dropped into a Thermos flask containing 28.1 g

of water initially at 4.12 °C. What is the final temperature of the Thermos flask contents? (You may
need the data from Table 3.1) Co (Cos canpnire) = 527 T paul™ o
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Question 6. (Chapter 3, slide 14. You will also need to use what you leaned in Chapter 1 and 2.)
Gases are usually supplied in heavy steel cylinders at high pressure. Compressing a gas into a cylinder
requires that work be done by a pump.

a) Calculate the work required to compress 1.00x10° L of gas at 298 K, to a final volume of 25.0 L at
the same temperature using an external pressure of 250 bar.
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b) If the pump used to carry out this compression was driven by burning propane (CsHg), how many
litres of propane gas at 25°C, 125 kPa must be burned in excess of oxygen to produce the energy
required to carry out the work in a). Use the data available in Appendix D.
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c) If 55% of the energy produced by the combustion of propane is lost as heat, how many litres of
pane would be required to carry out the work in a)?
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