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Exponents – Culminating Task Name________________________________ 

Blood in the Human Body Date_____________ 

Today you will be asked to solve several questions that require the use of the properties of exponents. Before you begin, 

please provide a convincing argument to show why the following rules are true.  

1) Prove that 
nm

n

m

b

b

b -=  

 

 

 

 

 

 

2) Prove that 10 =b  

 

 

 

 

 

 

Use the properties of exponents, as they apply, to solve the following problems.  

3) There are 2.7 x 10
8
 hemoglobin molecules in a single human red blood cell, and there are 

about 5.0 x 10
6
 human red blood cells in one cubic mm of blood. How many hemoglobin 

molecules are in one cubic mm of blood? Show your work. 

 

 

 

 

 



4) Irving claims he used a property of exponents to solve question 3. What property of exponents did Irving use? How do 

you know?  

 

 

 

 

 

5) A red blood cell has a diameter of approximately 7.5 x 10
-4

 cm. Suppose one of the arteries in your body has a 

diameter of 4.56 x 10
-2

 cm. Irving says that 6.08 x 10
2
 red blood cells would fit across the artery. Do you agree or 

disagree with Irving? Why or why not? 

 

 

 

 

 

 

 

6) If you donate blood regularly, the American Red 



8
th

 Grade Exponents 

“Blood in the Human Body” 

Answer Rubric Points Total 

Points 

1.   

• Sample Proof: 

Using the definition of an exponent, you can expand the numerator and the 

denominator and simplify the fraction by making ones, for example 

3
2

5

b

bb

bbbbb

b

b =
×

××××= .   Or you can subtract the exponents, 5 – 2 = 3, to represent 

that the 2 b’s in the denominator cancel (i.e. “make one”) with 2 of the b’s in the 

numerator.  

 

1 - 2 

2 

2.



6.   

• The human body can produce (2 x 10
6
)(60)(60)(24) = 1.728 x 10

11
 red blood cells per 

day 

It would take (2.4 x 10
12

)/(1.728 x 10
11

) = 14 days to replenish the red blood cells lost 

for donating one pint of blood.  

• Students disagree with the current policy of waiting 56 days between donations.  

• Students recommend a waiting period of 14 days or more between donations  

 

1 - 2 

 

 

 

1  

1 

4 

TOTAL  15 
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