
The Science and Engineering of Materials: 
Chapter 1 Exercises 

 
 

Skills Learned: Knovel search engine, Knovel website capabilities and tools 
 
Knovel Problems: 
K1-1 Site Navigation/Browsing Content 

a) Convert 7750 kg/m3 to lb/ft3 using the Unit Converter. 
b) Using the Periodic Table, determine the atomic weight of magnesium. 
c) What is the name of Section 4 in Perry’s Chemical Engineers’ Handbook (7th Edition)? 
d) Find a book title that encompasses the fundamentals of chemistry as well as contains interactive tables of chemical data. 
 

K1-2 Search Engine 
a) Using the basic search option in Knovel, find as much physical and thermodynamic data associated with ammonium nitrate 

as possible. What applications does this chemical have? 
b) Using the basic search, find the formula for the volume of both a sphere and a cylinder. 
c) Using the Knovel Data Search, produce a list of five chemicals with a boiling point between 300 and 400 K. 

 
K1-3 Interactive Tools 

a) Using the Equation Plotter, determine the enthalpy of vaporization of pure acetic acid at 360 K. 
b) What is the pressure (in atm) of air with a temperature of 200˚F and a water content of 10-2 lb water/lb air? 
c) Find three grades of polymers with a melting point greater than 325°C. 

These three sets of problems are designed to provide an introduction to Knovel, its website 
(http://www.knovel.com/web/portal/browse), and the interactive tools available on it.  
 
Information on Knovel can be found either by browsing or by 2 types of search, Basic and Data.  



1. To browse, go to http://www.knovel.com/web/portal/browse and click on a Subject Area link (highlighted in yellow below): 
 

 
 
On the Subject Area page displayed, click on the appropriate topic (highlighted in blue below) to display the title list (see below). Some 
titles have interactive tables, equations and graphs and are identified accordingly. For example, the title Paint & Ink Formulations 
Database below has an icon ( ) identifying it as having interactive tables. 



 

 
 
Then click on the desired title to display its Table of Contents (see below). Click on the small Plus and Minus icons to expand and 
collapse it, respectively. Then click on the links in the Content Results column to display the content. This column may have links to 

text, tables and graphs identified by different icons, e.g,  for text files in PDF format. To see the content, you need to be logged in 
and have the right permission. For more information on browsing Knovel, go to the Help Guide 
(http://www.knovel.com/html/themes/knovel_mktg/pdf/Knovel_Help%20Guide.pdf). 



 

 
 
2. To search using Basic Search, type one or more keywords in the search box located in the top portion of every page and click the 
Search button: 
 

 



You can search the entire site, your subscription only, or within an individual title. You do not need to be logged in to search. 
 
Keywords separated by spaces will be found on the same page of text within about 10 words. If you enclose the keywords in quotation 
marks, they’ll be found next to each other. Keywords connected by the Boolean AND will be found anywhere on the same page of text. 
You can truncate keywords by using asterisk (*) to find plural and other forms of the same word. A keyword autocomplete feature is 
available for your convenience. Recent searches are saved and can be re-run by clicking on the Recent Searches link. 
 
To search using Data Search, click on the Data Search link on the main toolbar. Click in the Field box to display the list of available 
search fields and key the field name to find it quickly using the Look up. Some field are textual but most are numeric. The latter have 
several range Operators, e.g., “in between”. Select an appropriate operator, numeric values and the unit and click the Search button. You 
can specify up to 3 search criteria using the Booleans AND, OR and NOT. 
 

 



 
Titles retrieved as a result of search are displayed in the order of relevancy. Click on the title name to browse retrieved sections as it is 
described above: 

 
 
Matched (hit) keywords and tabular data are highlighted in the retrieved titles. Each retrieved section will automatically open on the 
first page with hit keywords or data. You can switch to browsing in each title by clicking the link Table of Contents.  
 



To learn more about Basic and Data Search go to the Help Guide 
(http://www.knovel.com/html/themes/knovel_mktg/pdf/Knovel_Help%20Guide.pdf) and/or view tutorial available from the Support 
menu on the main toolbar. 
 
3. Knovel has a number of interactive tools including Tables, Equation Plotter, Graph Plotter and Graph Digitizer. You can learn about 
these in the Help Guide. Here we briefly describe the use of the most common tool - Interactive Tables. 
 

 
Interactive Tables have the following features: 
Select Rows – to select a row, click on the row and then on the Select Rows button. You can select several rows at once and then add 
and delete these or clear the selections by clicking the Back to Table button.  



Filter Data – to filter data, click on the Filter Data button, select a field from a dropdown menu, select Match criteria and enter a value. 
Then click Filter. 
Print Table – to print table, click the Print Table button and click Print. You can print no more than 50 rows at one time. 
Export Table – to export table in several available format (Excel being most popular), click the Export Table button, go skip first dialog 
(unless you want to export rows as text), select output format and click Export. Then, for Excel, click on the Open or Save button on the 
File Download dialog.   
Sort – to sort, click on the column header and then on the down arrow button to display a menu. Select A to Z (Ascending) or Z to A 
(Descending) sort. Sort is alphabetic, numeric or alphanumeric depending on the field. 
Hide/Unhide Column – From the same menu as Sort, display Columns submenu and check or uncheck columns to unhide or hide them, 
respectively. 
Column Width – Can be changed by grabbing (press left mouse key), dragging and dropping vertical line separating the columns. 
Column Position - Can be changed by grabbing (press left mouse key), dragging and dropping column header. 
 
In addition to these main features, there are a number of additional features available, e.g., Unit Converter and View Table Notes. To 
learn more about Interactive Tools go to the Help Guide 
(http://www.knovel.com/html/themes/knovel_mktg/pdf/Knovel_Help%20Guide.pdf) and/or view tutorial available from the Support 
menu on the main toolbar. 
 



Knovel Solutions: 
 
K1-1 

(a) We know that kg/m3 is a unit of density. On Knovel under the Tools menu, open the Unit Converter. Scroll the Property 
dropdown to find density and enter the input value and units. Then click convert: 

 

 
 

 
7750 kg/m3 = 483.82 lb/ft3 



 
(b) The symbol for magnesium is Mg. Use the Periodic Table tool on Knovel. Place the cursor over Mg: 
 

 
 

 Atomic mass of Mg = 24.3050 g/mol 



 
(c) Search for Perry's Chemical Engineers' Handbook on Knovel. The 7th edition of Perry’s is the second search result. Click on 

the title and then on the Table of Contents link to display the book’s Table of Contents:  
 

 
 
 



 
 



 
(d) Here we can search for “chemistry.” 
 

 
 
In the search results, we find a book with an interactive table icon next to the name called 

 
 
 
 This book has information on many different subject areas within chemistry and has a wide variety of interactive tables. 

Lange’s Handbook of Chemistry 



 
K1-2 

(a) Search on Knovel for “ammonium nitrate” to get information on this chemical. The Handbook of Inorganic Chemicals in the 
search results likely has data on ammonium nitrate.  

 

 



 
Click on the first text link to read about the uses of ammonium nitrate and its physical properties: 
 

 
 
 

 
 



 



 

(b) In the basic search box, type ‘sphere volume formula’ and in the search results, click on Machinery's Handbook (28th 
Edition) & Guide to Machinery's Handbook. Next, click on the text link for Formulas and Their Rearrangement. The 
formula for the volume V of a sphere is 

3

3
4 rV   

where r is the sphere radius. For the volume of a cylinder, type in ‘cylinder volume formula’ and in the search results, click 
on Standard Handbook of Biomedical Engineering and Design. Next, click on the text link to open Device Components. The 
volume of a cylinder is 

 
 

where r is the cylinder radius and h is the cylinder height. 

hrV 2



 

(c) Use the Knovel Data Search. Key in the Field box ‘boil’ and select ‘boiling point,” operator: ‘is between (>=/<=),” values: 
‘300’ and ‘400,’ units: ‘K’: 

 

In Knovel Critical Tables (2nd Edition), click on the table Basic Physical Properties of Chemical Compounds. Five 
compounds listed with a boiling point between 300 and 400K are 

 



 

K1-3 

(a) Type ‘enthalpy of vaporization and acetic acid’ into the basic search, and click on Knovel Critical Tables (2nd Edition). 
Click on the Table link next to Enthalpy of Vaporization in the search results. Find acetic acid in the table and open the 
Equation Plotter. Plot the point for the enthalpy of vaporization of acetic acid at 360 K: 

 



21.26 kJ/mol 

(b) Search ‘water content in air’ on Knovel. Click on the title Perry’s Chemical Engineers’ Handbook (8th Edition). Click on 
the table Interactive Graphs and then on the Graph Digitizer for “water content of air”. Plot a point for a temperature of 
200˚F and a water content of 10-2 lb water/lb air. The pressure is 64.15 atm. 

 



 

(c) Use the Knovel Data Search. Key in the Field box ‘melt’ and select ‘melting point,’ operator: ‘greater than or equal to (>=),’ 
value: ‘325,’ units: ‘°C.’  

 

Information is available in the title Plastic Material Data Sheets. A few families of polymers are listed in the search results: 
polyamides, liquid crystal polymers, and fluoropolymers. 

 



 

Click on the Table link for Typical Properties of liquid crystal polymers (LCP) – (Metric Units) to display the data for a few 
LCP polymers with melting points >325°C: 

 


