Collingwood Chemistry

Problem Solving Answers


Problem set 2.1

Answers

1.
80.3% zinc and 19.7% oxygen

2.
a) 39.8 grams of beryllium chloride.


b) 35.3 grams of chlorine would be needed.

3.
222 grams of uranium hexafluoride can be made.

4.
a) 5.6 g with the first, 8.4 with the second


b) the ratio of masses of oxygen (given 5.6 g of sulphur in both) is 5.6:8.4 which is 2:3.  When the sulphur mass is the same, the oxygen mass is in a small, whole number ratio.

5.
a) 5.2 T of copper can be collected from 7.8 T of copper sulphide.


b) 1.52 T of copper can be collected from 2.28 T of sulphide which can be collected from 12.6 T of ore.

6.
2.43 g of compound was originally burned.

7.
8.3 kg of ore are needed
Problem set 2.2

Answers

1.
a) 2.5 m3 of oxygen are needed


b) 5.0 m3 of water vapour are produced.

2.
a) 375 mL of chlorine must have been present.


b) 375 mL of hydrogen was used up.


c) 125 mL of hydrogen is in excess.


d) 125 mL of hydrogen will be present along with 750 mL of hydrogen chloride gas.

e) chlorine is the limiting reagent because if more were present, more product could be made.  It limits  the production of product.

3.
a) Hydrogen is the limiting reagent


b) Nitrogen is in excess by 6.66 L


c) 6.66 L of ammonia is produced.

Problem Set 2.3

answers

1. A 1.75 L metal container is filled with hydrogen gas.  The sample has a mass of 2.65 grams.  

a) How many times heavier is a sample of oxygen gas which has a mass of 42.4 grams?

b) If the samples occupy the same volume at the same temperature and pressure, they must have the same number of particles.  If this is true, how many times heavier is one atom of oxygen than one atom of hydrogen?

a)  (42.4)/(2.65) = 16.  oxygen gas is 16 times heavier than hydrogen

b)  since the sample ratio is 16:1 and they both contain the same number of particles, the particle ratio must also be 16:1

2. Equal volumes of three gases were compared.  The mass results were:

Gas A

0.80 grams

Gas B

0.70 grams

Gas C

2.0 grams

a) Using gas B as a standard set to 1.0, what would the masses of the other two gases be on this scale?

a) ratio of masses of B:A is 0.7:0.8.  Dividing both by 0.7 yields 1:1.14.  So, mass of A is 1.14

    ratio of masses of B:C is 0.70:2.0. Dividing both by 0.7 yields 1:2.86.  So, mass of C is 2.86

3. A metal sphere was filled with neon gas.  The same flask was used to measure an unknown gas, gas X.  The mass results were:

Mass of neon

0.86 grams

Mass of gas X

1.15 grams

a) Using the mass of neon given in the periodic table, what might the identity of gas X be?

a)  gas X is 1.15:0.86 mass ratio with Neon.  Since Neon’s mass relative mass from the periodic table is 20.18, gas X should be 
1.15 = x   . 
x = 27 




0.86    20.18


The closest element to have a mass of 27 is Aluminum.

4.
If gas A in question 2 is oxygen, what are gases B and C?


Since the relative mass of oxygen is 31.9988 (oxygen gas is O2, so the mass is twice listed on the table)


Gas B is 1.14 times lighter = 31.9988/1.14 = 28  - this could be N2 nitrogen or Si, silicon

Gas C is 2.5 times heavier = 2.5 x 31.9988 = 80 – this could be Se.  Its not Br2 because Br is diatomic and has a mass about 160.

Problem set 2.4 

Answers

Note:  You may find small differences from these answers due to the use of a different periodic table.  This is not a problem.

1.
How many moles are there in 8.91 g of a substance which has a molar mass of 23.1 g/mol?


0.386 moles

2.
What is the mass of 3.4 moles of Aluminum?


92 grams

3.
What is the mass of 0.045 moles of phosphorous?


1.4 grams

4.
How many moles of helium atoms will you have if you have 5.678 g of helium?


1.419 moles

5.
How many moles of oxygen gas (careful) particles will you have if you have 32 grams of oxygen gas?


1 mole of oxygen gas molecules (each molecule has 2 atoms)

6.
How many grams of krypton would you need to have the same number of particles as 150 g of carbon?


1.0 x 103 grams

7.
A particle of an unknown substance is 1.15 times heavier than an atom of bromine.  What is the molar mass of the substance?


91.9 g/mole

8.
What is the mass of 3.45 moles of a substance for which  4.67x10-3 moles has a mass of 0.230 grams?


1.70 x 102 grams

9.
How many moles are present in an 88 gram sample of a substance in which 2.6 moles have a mass of 114.4 grams?


2.0 moles


10*.
How many moles are there in 56.8 grams of water (H2O)?


3.16 moles

11*.
The density of gold is 19.3 grams/mL.  What is the volume of 1.0 moles of gold?


1.0 x 101 mL

12*.
What would the volume of 1.0 moles of peas be? (suppose a pea is 1.0 mL)

6.023 x 1023 mL = 6.023 x 1020 L = 6.023 x 1017 m3 = 602 300 000 km3 .  For reference, earth is 108 600 000 000 km3  (1 mole of peas is about one two thousandths of the size of earth.

