Quarter 4: Part I Simple Linear Regression
Section 1:  PRACTICE – Finding Equations, Interpreting Slope, and Finding Expected Values


1.  Range of Motion

One measure of the success of knee surgery is post surgical range of motion for the knee joint.  This range was measured for 12 patients who had surgery following a knee dislocation.  The age of each patient was also recorded.  Let x = age (in years) and let y = the range of motion (in units)

	Age
	35
	24
	40
	31
	28
	25
	26
	16
	14
	20
	21
	30

	Range
	154
	142
	137
	133
	122
	126
	135
	135
	108
	120
	127
	122


a.  Use the TI84 to find the equation for the line that best fits these data points.  Write the equation in slope-intercept form (do the substitution - so don’t make me do it)

b.  What is meant when it is said that this relationship is not perfect?

c.  Interpret the slope in the context of the study.

d.  What range of motion does the equation predict for a patient who is 28 years old?  Show work.

e.  Find the age where the predicted range of motion equals 135 units.  Show work.

2.  Muggings

Let x = number of police officers on duty in the park

Let y = the number of reported muggings on that day

	X
	10
	15
	16
	1
	4
	6
	18
	12
	14
	7

	Y
	5
	2
	1
	9
	7
	8
	1
	5
	3
	6


a.  Use your calculator to find the equation for the line of best fit (round estimates to three decimal places).  Write this equation two ways.  

b.  Describe the relationship: (Positive Linear, Negative Linear, or Not Linear)

c.  Interpret the slope.

d.  What would be the expected number of reported muggings (1) on a day when 9 police officers are on duty  (2) on a day with 16 officers on duty?  You will round this number to the nearest hundredth even though the number muggings must be an integer.  The expected value represents an average.

3.  Birds

Let x = the wing-beat rate “flapping rate” (in beats per second) 

Let y = the wing length (in millimeters)

	Bird
	Flamingo
	Shellduck
	Velvet Scoter
	Fulmar
	Great Egret

	Wing-beat rate
	2.4
	3.0
	4.3
	3.6
	2.1

	Wing Length
	400
	375
	281
	321
	437


a.  Use your calculator to find the equation for the line of best fit (round estimates to three decimal places).  Write this equation two ways.

b.  Describe the relationship: (Positive Linear, Negative Linear, or Not Linear)

c.  Interpret the slope.

d.  What would be the expected wing length (1) on a bird with a “flapping rate” of 5 beats per second  (2) on a bird with a “flapping rate” of 3.6 beats per second ?







