


Foundations of Engineering


Chapter 8: Tables and Graphs


Student-Accessible Questions











TRUE/FALSE QUESTIONS





1. Data that fit an exponential equation [y=b·10mx    or     y=b·emx] form a straight line when plotted on log-log paper.





	a.  true		


	b.  false





2. Choosing the proper graph type requires knowledge of the data to be presented.





	a.  true		


	b.  false





3. A linear scale is best to use when working with data that spans several orders of magnitude.





	a.  true		


	b.  false





4. A correlation coefficient of r=0.98 indicates the data points are so scattered that a regression line determined by the method of least squares fits very poorly.





	a.  true		


	b.  false





5. The equation y = x2 – 3x + 15 will plot as a straight line on a semi-log graph when x is plotted on the linear axis.





	a.  true		


	b.  false





6. The equation y = 5x will plot as a straight line on a semi-log graph when x is plotted on the linear axis.





	a.  true		


	b.  false





7. The equation y = 8.4 e-3.2x will plot as a straight line on a semi-log graph when y is plotted on the linear axis.





	a.  true		


	b.  false





8. Logarithmic scales are generally used to plot data that span several orders of magnitude.





	a.  true		


	b.  false





9. A linear regression is performed on a set of x and y data and the correlation coefficient for the data is computed as +0.1.  It can be said that there is a high, positive linear dependence between x and y.





	a.  true		


	b.  false





10. Engineers and scientists often use tables as a convenient way to list dependent and independent variables.





	a.  true		


	b.  false





11. Interpolation is used to determine values beyond a given set of data points.





	a.  true		


	b.  false





12.  The point (0,0) is a valid origin when working with semi-log plots.





	a.  true		


	b.  false





13. The equation y = 15x-0.5 will be a straight line with a negative slope when plotted on log-log paper.





	a.  true  	


	b.  false 

















14. Linear regression (least squares method) can be used on data that is best described by a power function.





	a. true					


	b. false





15. The coefficient of correlation indicates how well the data set fits the linear relationship determined by the method of least squares.





	a. true					


	b. false


	





MULTIPLE CHOICE QUESTIONS








1. A straight line passes though the points (2,6) and (8,20).  The value of y on the straight line at x = 5 is 





	a. 10


	b. 11


	c. 12


	d. 13 


	e. 14





2. A straight line passes though the points (2,6) and (8,20).  The value of y on the straight line at x = 11 is





	a. 27 


	b. 25


	c. 24


	d. 22


	e. 20





3. The two data points (1, 20) and (11, 500) were taken from a straight line on a semi-log plot.  The equation of the line is





	a. y = 14.5 × e 0.322x


	b. y = 14.5 × 100.140x


	c. y =  20.0 × 101.43x


	d. y =  20.0 × x1.43


	e. both a and b











4. Using linear interpolation, the point (5, ?) can be estimated to fit on the curve


     passing through points (2, 3) and (10, 24) as





	a.  (5, 6.9)


	b.  (5, 2.4)


	c.  (5, 10.9)


	d.  (5, 13.5)


	e.  none of the above





5. The linear equation that best describes a set of observed data may be found using 





	a. linear regression


	b. linear interpolation


	c. integration


	d. method of selected points


	e. none of the above


 


6. Least squares is a linear regression method that 





	a. minimizes the number of actual data points that do not fall on the estimated line


	b. minimizes the difference between the actual data points and the predicted points 


	c. ensures the estimated line intersects the point found by averaging all data points


	d. ensures the first and last data point fall on the estimated line





7. The two data points (1, 20) and (11, 500) were taken from a straight line on a log-log plot.  The equation of the line is





	a. y = 14.5 × e0.322x


	b. y = 14.5 × 100.140x


	c. y =  20.0 × 101.43x


	d. y =  20.0 × x1.43


	e. both a and b





8. Graphical analysis of a relationship of the form y = k x2 is best done on this type of graph.





	a. linear


	b. log-log


	c. semilog


	d. semilinear


	e. none of the above














9. For the equation y = k 10nx, estimate the values of k and n given the following data points:  (0.1, 2), (1, 2.5), (2, 4.9), (5, 6.4), (6, 8), (10, 20).  Select the closest answer below.





	a. k = 0.1, n = 2


	b. k = 1, n = 2


	c. k = 2, n = 0.1


	d. k = 2, n = 0.2


	e. k = 1, n = 0.3





10. The power law equation is represented by:





	a.	y = b exp(mx)


	b.	y = b 10mx


	c.	y = b 10 mx


	d.	y = b x m	


	e.  none of the above





11. Which of the following is not a step when graphing and curve fitting using the method of selected points?





	a. select the correct type of graph paper and plot the points


	b. draw the curve or curves


	c. determine the equation


	d. select one point from the data set and one point from the line





12. The equation y = 5x3 represents





	a. a straight line on semi-log graph paper


	b. a quadratic curve on rectilinear paper


	c. a straight line on log-log graph paper


	d. an oscillating curve on log-log graph paper


	e. none of the above





13. If log y were plotted against x on a rectilinear paper and formed a straight line where m=3 and b=2.  The equation could be written:





	a. y=3x+2


	b. y=2 log 3x


	c. y=2 e3x


	d. y=3 e2x


	e. log y = 3x2�



14. Column headings in a table of data should consist of:





	a. name of quantity


	b. symbol for quantity


	c. units for quantity


	d. a and b


	e) a, b and c





15. Which linear equation should be used for the method of least squares linear regression if the data corresponds to the equation P=I2 R ?





	a. P=R I2


	b. log P = log R+ 2 I


	c. log P = log R + 2 log I


	d. ln P = ln R + 2 I








WORK OUT PROBLEMS





1.  The breaking strength of a three-strand manila rope is a function of its diameter.  The relationship can be expressed by





		S = C� EQ \s\up2(.) �d� EQ \s\up3(n) �





where	S = breaking strength, lb� EQ \s\do3(f) �


 	C = strength constant, lb� EQ \s\do3(f)\s\up1(.) �in� EQ \s\up3(-n) �


	d = rope diameter, in, and


	n = dimensionless rope constant.


  


By graphing S vs d on the log-log paper as shown in the accompanying figure, the strength constant and the rope constant can be determined from the following experimental data:





Breaking Strength (S) lb� EQ \s\do3(f) ��
�
�
1700�
2700�
3700�
5300�
6200�
8200�
�
Diameter (d) in�
�
�
1.00�
1.25�
1.50�
1.75�
2.00�
2.25�
�






� EMBED Word.Picture.6  ���


Use the method of selected points to determine the strength constant C and the rope constant n in the above equation.  Express your answer using the correct number of significant figures.






























































	


2.  The equivalent conductance L of a sulfuric acid solution depends on its concentration C.  The data for a solution at 25� EQ \s\up3(o) �C are as follows:








C, equivalent� EQ \s\up3(.) �liter� EQ \s\up3(-1)           �       0.005      0.010      0.050      0.100         �
�
�
L, mho� EQ \s\up3(.) �cm� EQ \s\up3(-1)\s\up3(.) �equivalent� EQ \s\up3(-1)         �97.5       83.3       58.8       50.5


�
�
�



Use the accompanying graph paper to determine if these data can be expressed as a power function?  If so, determine the equation relating L to C from the appropriate graph.
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3.  The amount A of a bank deposit increases with the number of years n as shown below:








n, years             0            5          10           15         20          25�
�
�
A, dollars       200        268        358        480        642        858


�
�
�



Use the accompanying graph paper to determine whether these data can be expressed as an exponential function?  If so, determine the exact functional equation from the appropriate graph.  Assume n is exact and A has been rounded to the nearest dollar.











� EMBED Word.Picture.6  ���


� EMBED Word.Picture.6  ���











4.  Suppose the relationship between atmospheric pressure p and height above sea level h has the functional form:





	p = k� EQ \s\up3(.) �e� EQ \s\up4(mh) �.





Find the values of k and m that satisfy the following data:








h, km above sea level      0.00        3.50�
�
p, mm of mercury           760.        500.


�
�
 























5.  The breaking strength S, in pounds force (lb� EQ \s\do3(f) �),  of a three-strand manila rope is a function of its diameter d, in inches, as shown by the data in the following table.





Breaking Strength (S) lb� EQ \s\do3(f) ��
�
�
1700�
2700�
3700�
5300�
6200�
8200�
�
Diameter (d) in�
�
�
1.00�
1.25�
1.50�
1.75�
2.00�
2.25�
�
   





Graph the data on log-log paper, with diameter as the independent variable.  Label each axis of your graph completely.  Determine an equation that describes the data.





� EMBED Word.Picture.6  ���



































6. When a rope is wound around a pole, the frictional force, in pounds force (lb� EQ \s\do3(f) �), between the pole and the rope depends on the number of turns n, in revolutions.  The relationship can be expressed





		F = C·10� EQ \s\up3(kn) �





where	F = frictional force, lb� EQ \s\do3(f) �


 	C = force constant, lb� EQ \s\do3(f) (force when there are no turns in the rope) �


	k = rope constant, rev� EQ \s\up3(-1) �


	n = number of turns in rope, rev





The force constant and the rope constant can be determined from experimental data





  F, lb� EQ \s\do3(f) ��
  21.0�
  33.0�
  47.0�
  70.0�
�
  n, rev�
 0.250�
 0.500�
 0.750�
 1.000�
�



by graphing F vs n on semilog paper as shown below.


� EMBED Word.Picture.6  ��� 


Use the method of selected points to determine the force constant C and the rope constant k in the above equation.  Express your answer using the correct number of significant figures.








