
Linear Regression 

Questions 
 
Q1. 
  

A random sample of 10 female pigs was taken. The number of piglets, x, born to each 
female pig and their average weight at birth, m kg, was recorded. The results were as 
follows: 

 

(You may use Sxx = 82.5 and Smm = 0.12756 and Sxm = –2.29) 

(a)   Find the equation of the regression line of m on x in the form m = a + bx as a model for 
these results. 

(2) 

(b)   Show that the residual sum of squares (RSS) is 0.064 to 3 decimal places. 

(2) 

(c)   Calculate the residual values. 

(2) 

(d)   Write down the outlier. 

(1) 

(e)   (i)   Comment on the validity of ignoring this outlier . 

(ii)  Ignoring the outlier, produce another model. 
(iii)  Use this model to estimate the average weight at birth if x = 15 
(iv)  Comment, giving a reason, on the reliability of your estimate. 

(5) 

  

(Total for question = 12 marks) 
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Q2. 
  

Below are 3 sketches from some students of the residuals from their linear regressions of y 
on x. 

 

For each sketch you should state, giving your reason, 

(i)  whether or not the sketch is feasible 

and if it is feasible 

(ii)  whether or not the sketch suggests a linear or a non-linear relationship between y 
and x. 

  

(Total for question = 6 marks) 
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Q3. 
  

Some students are investigating the strength of wire by suspending a weight at the end of 
the wire. They measure the diameter of the wire, d mm, and the weight, w grams, when the 
wire fails. Their results are given in the following table. 

 

The first 14 points are plotted on the axes. 

(a)  On the axes complete the scatter diagram for these data. 

(1) 

(b)  Use your calculator to write down the equation of the regression line of w on d. 

(2) 

(c)  With reference to the scatter diagram, comment on the appropriateness of using this  
linear regression model to make predictions for w for different values of d between 0.5 and 
5.4 

(1) 

The product moment correlation coefficient for these data is r = 0.987 (to 3 significant 
figures). 

(d)  Calculate the residual sum of squares (RSS) for this model. 

(2) 

Robert, one of the students, suggests that the model could be improved and intends to  
find the equation of the line of regression of w on u, where u = d2 
He finds the following statistics 

 

(e)  By considering the physical nature of the problem, give a reason to support Robert's 
suggestion. 

(1) 

(f)  Find the equation of the regression line of w on u. 

(3) 

(g)  Find the residual sum of squares (RSS) for Robert's model. 

(2) 

(h)  State, giving a reason based on these calculations, which of these models better 
describes these data. 

(1) 

(i)  Hence estimate the weight at which a piece of wire with diameter 3 mm will fail. 

(1) 

 Ch.1 Linear Regression PhysicsAndMathsTutor.com



 

  

(Total for question = 14 marks) 

  

 
 

 Ch.1 Linear Regression PhysicsAndMathsTutor.com



Mark Scheme – Linear Regression 
 
Q1. 
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Q2. 
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Q3. 
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