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Using Math in Forensic Science
Identifying a Victim by Bone Measurement

Meets Mathematics Georgia Performance Standards: M6M1, M7P1, M7P4
Name: _______________________            
Date: ___________
Scenario:  A human skeleton has been found buried in the woods in your hometown.  The police do not know who the person is or the details on why the person was buried there.  It is unknown how long the person has been dead.  Detectives suspect foul play but first need to the identity of the victim.  They have a list of missing persons in the area and need to use forensic science in order to possibly match the victim to someone on the missing persons list.
You are a forensic scientist asked to identify the skeleton.  Using the given measurements taken from the victim determine who the victim is from the Missing Persons List provided.

Materials: calculator, pencil

	Description
	Measurement

	Length of the Radius bone
	28.092 cm

	Circumference of the Radius bone
	36 mm

	Capitulum Circumference of Radius
	64 mm

	Distal End Diameter of Radius
	13 mm

	Femur Length
	52.211 cm

	Tibia Length
	43.353 cm

	Humerus Length
	37.344 cm

	Width of Ossification on the Femur
	23.495 cm


Part A.  Determine the gender of the skeleton.

In order to determine gender, complete the following table (Note: units of measurement used, round answers to two decimal places):

	
	Measurement
	
	Equals

	Length of Radius (in mm)
	
	               (
	

	Circumference of Radius (in mm)
	
	Multiply by 1.27
	

	Circumference of Capitulum of Radius (in mm)
	
	Multiply by 3.16
	

	Diameter of Distal End of Radius (in mm)
	
	Multiply by 7.71
	

	
	Total (Add all 4 numbers)
	


Now, look at the total.  

If the total is greater than 669.97, the victim is a male.
If the total is less than 669.97, the victim is a female.

Is your victim a male or a female? _______________
Part B.  Determine the height of the victim.

Now that you know the gender of the skeleton you can use that information to determine the height of the victim.  It is necessary to know the gender because the calculations for height are different for males and for females.

In order to determine the height you must use the measurements of different bones.  It only requires one of the following bones to determine the height, but as a scientist, it is important to validate your findings whenever possible.  Therefore, use all of the given bones to determine the height and compare the heights to ensure they are all the same.

If you determined in Part A that the victim is a MALE, use the following table to determine the height. (Round to three decimal places)
	Bone
	Length (in cm)
	Formula
	= Height (in cm)

	Femur
	
	69.089 + (2.238*Length)
	

	Humerus
	
	73.570 + (2.970*Length)
	

	Radius
	
	80.405 + (3.650*Length)
	

	Tibia
	
	81.688 + (2.392*Length)
	


Compare your results for the height.

Express the height in centimeters: __________ cm

                                    and inches: __________ in

(Note: 1 cm = .3937 in.)

If you determined in Part A that the victim is a FEMALE, use the following table to determine the height.  (Round to three decimal places)
	Bone
	Length (in cm)
	Formula
	= Height (in cm)

	Femur
	
	61.412 + (2.317 x Length)
	

	Humerus
	
	64.977 + (3.144 x Length)
	

	Radius
	
	73.502 + (3.876 x Length)
	

	Tibia
	
	72.572 + (2.533 x Length)
	


Compare your results for the height.

Express the height in centimeters: __________ cm

                                    and inches: __________ in

(Note: 1 cm = .3937 in.)

Part C.  Determine the age of your victim.

You are going to determine the age of the victim based on the percent ossification of the victim’s bones.  The older a person is, the higher the percent ossification of their bones. You know the width of the ossification of the femur and you also know the length of the femur.  

In order to determine the percent of ossification take the width of the ossification of the femur and divide it by the length of the femur.  The resulting decimal can then be multiplied by 100 to give the percent of ossification.

Percent of ossification = _________%

Use the following table to determine the age range for your victim: _________ years.
	Age
	Percentage of Ossification

	 Third Month of Embryonic Development
	 2%

	Fourth Month
	3%

	Birth to 5 Months
	5%

	6 – 13 years
	25%

	14 to 25 years
	35%

	26 to 35 years
	45%

	36 to 45 years
	55%

	46 to 55 years
	55%

	56 +
	85%


Part D.  Summarize findings and identify victim.

Now you know:

Gender of victim = 
__________
Height of victim =
__________ inches or ______ft ______inches
Age range of victim = __________ years

Using these results and the Missing Persons List below, the missing person that 
matches your results the most closely is:


______________________________________

Missing Persons List

	Name
	Gender
	Height
	Age

	Sam Grantham
	Male
	6’2’’
	27

	Lisa Palmer
	Female
	5’2’’
	33

	Angela Carswell
	Female
	5’8’’
	39

	Paul Smith
	Male
	5’11
	29

	Jimmy Johnson
	Male
	4’5’’
	12

	Carl Kendrick
	Male
	5’10
	24

	Rhonda Jones
	Female
	5’11
	28

	Bentley Adams
	Male
	6’3’’
	57

	JJ Dunn
	Female
	5’6’’
	49


 Answer Key:

Part A.  

	
	Measurement
	
	Equals

	Length of Radius (in mm)
	280.92
	               (
	280.92

	Circumference of Radius (in mm)
	36 mm
	Multiply by 1.27
	45.72

	Circumference of Capitulum of Radius (in mm)
	64 mm
	Multiply by 3.16
	202.24

	Diameter of Distal End of Radius (in mm)
	13 mm
	Multiply by 7.71
	100.23

	
	Total (Add all 4 numbers)
	629.11


Is your victim a male or a female? FEMALE
Part B.  

If you determined in Part A that the victim is a FEMALE, use the following table to determine the height:

	Bone
	Length (in cm)
	Formula
	= Height (in cm)

	Femur
	52.211 cm
	61.412 + (2.317 x Length)
	182.385

	Humerus
	37.344 cm
	64.977 + (3.144 x Length)
	182.387

	Radius
	28.092 cm
	73.502 + (3.876 x Length)
	182.387

	Tibia
	43.353 cm
	72.572 + (2.533 x Length)
	182.385


Compare your results for the height.

Express the height in centimeters: 182.386 cm

                                    and inches: 71.8 in
(Note: 1 cm = .3937 in.)

Part C.  

Percent of ossification = 45%

Use the following table to determine the age range for your victim: 26-35 years

Part D.  Summarize findings and identify victim.

Now you know:

Gender of victim = FEMALE

Height of victim = 71.8 inches or 5 feet 11.8 inches

Age range of victim = 26-35 years


Using these results and the Missing Persons List below, the missing person that 
matches your results the most closely is:
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