
Math 17, Section 2 – Spring 2011 
 

Homework 9 Solutions 
 
Assignment 
Chapter 9:  9.30, 9.32 
Chapter 10:  10.16, 10.26, 10.32 
Chapter 27:  27.2, 27.6, 27.14, 27.16, 27.28 
 

Chapter 9 
 
9.30]  Unwed  Births.  Answers here can vary.  You might decide the pattern is fairly linear, and 
fit a linear regression.  You might decide there is a slight curvature, and try re-expressing the 
data and then using a linear regression.  You might also decide there seems to be two different 
lines here, and fit one regression for the data less than 1994 and another for the data after 1994.  
Just be sure to justify what you’ve done. 

 
 

  



9.32]  Tour de France, 2007. 
 

a)  The association between average speed and year is positive, moderate, but not quite 
linear.  Generally, average speed of the winner has been increasing over time. There are 
several periods where the relationship is curved (or squiggly), but since 1950, the 
relationship has been much more linear. There are no races between 1915 and 1918 or 
between 1940 and 1947, probably because of the two World Wars in Europe at the times. 

 
 

b)  The regression equation, based on Rcmdr, is Avg Speed	 
 �272.7 � 0.1564 �Year� 
 

c) The conditions for regression are not met.  Although the variables are quantitiative, 
and there are no outliers, the relationship is not straight enough in the early part of the 
20th century to fit a regression line. 

 
  



Chapter 10 
 
10.16]  Pressure.  The scatterplot of the data is below.  It shows a strong, curved, negative 
association between the height of the cylinder and the pressure inside.  Because of the 
curved nature of the association, a linear model is not appropriate.  We can re-express the data to 

try to make it linear.  I tried the reciprocal, 
�

�
.  The resulting line is very straight. 

 

 
Call: 
lm(formula = reciprocalP ~ Height, data = Boyles) 
 
Residuals: 
       Min         1Q     Median         3Q        Max  
-1.486e-04 -5.964e-05  7.321e-06  5.059e-05  2.135e -04  
 
Coefficients: 
              Estimate Std. Error t value Pr(>|t|)     
(Intercept) -7.670e-05  7.813e-05  -0.982    0.349     
Height       7.131e-04  2.600e-06 274.301   <2e-16 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '. ' 0.1 ' ' 1  
 
Residual standard error: 0.0001057 on 10 degrees of  freedom 
Multiple R-squared: 0.9999, Adjusted R-squared: 0.9 999  
F-statistic: 7.524e+04 on 1 and 10 DF,  p-value: < 2.2e-16 
 

The fitted regression line is:  
�

����� ��	

 �0.00007670 � 0.0007131.  The residual plot looks 

okay, and the R2 is very high.  I think this new model is doing a great job. 



 
 
  



10.26]  Weightlifting, 2004. 

 

 
 
 
 
  



10.32]  Tree Growth 

 
Chapter 27 
 
27.2] 
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27.28] 

 


