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A. Unit: Pressure
Topic: Density
______________________________________________________________________________
B.  MSDE and BCPSS Standards                                                                                                                                                                                                                                       

CLG 5.1.1: Use analytical techniques appropriate to the study of physics

CLG 5.1.4: Analyze the behavior of forces.

CLG 5.7.2: The student will recognize the important role that mathematics serves when solving problems in physics.

______________________________________________________________________________
C.  Lesson Objectives: 
· Students will know how to find density and do so for several objects.
______________________________________________________________________________
D.  Opening Activity/Drill
· Drill: 
A bullet hits a person with a force of 279 N.
1. The circular wound has a radius of 0.7 cm. What is the area? → 

A = (3.14)(0.7 cm)2 = 1.54 cm2
2. What is the pressure from the bullet? →
P = F / A = (279 N)/(1.54 cm2) = 181.2 N/cm2 = 1,812,000 Pa = 1,812 kPa

3. Find the pressure if a helmet had spread the force out over the area (100 cm2) of the person’s forehead.  →
P = F / A = (279 N)/(100 cm2) = 2.79 N/cm2 = 27,900 Pa = 27.9 kPa

· Go over the answers in class
Modifications:  The drill will be on the board and read orally.  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
E.   Development
· Engagement of Students
· Who wants to volunteer?

Modifications:  Extra processing time and additional teacher assistance will be provided.
______________________________________________________________________________
· Exploration Activities 
· Sink or float? Student volunteers lift up the object and the class does thumbs up or thumbs down if they think it will sink or float (ping pong ball, golf ball, sand ball, marble, playground ball).
Modifications:  The Example will be oral, with pictures and conclusions done on the board.
______________________________________________________________________________
· Explanation

3. Density (ρ): how much mass (m) fits in a given volume (V)
a. As an equation: 
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i. ρ & m are directly proportional

ii. ρ & V are inversely proportional

b. water displacement: how much water is pushed aside by another object

Modifications:  The notes will be written on the board and reviewed orally.  The notes are also available for the students to copy after school (Monday, Wednesday, Thursday, & Friday or by special arrangement).
______________________________________________________________________________
· Extension

· Find the density of the various balls we tested for sink or float.

· Hand in a sheet with the following.

Name, Partners, Date

1. Mass: what it is and how you found it.

2. Volume: what it is and how you found it.

3. Density: calculation

4. Conclusions: what did you find and what could you do better.

Modifications:  Students will be encouraged to work with partners.  Teacher assistance is also available.
______________________________________________________________________________
· Evaluation/Assessment
· The homework will be collected and graded tomorrow.

Modifications:  Teacher notes are available for copying after school if required.  Students who need help reading will be assigned a partner.

______________________________________________________________________________
· Closure

· What is density? … in words? … as an equation?

· Clean up the room.  
______________________________________________________________________________
G. Home Assignment
· Read: “Swimming Under Pressure” p. 304
· Worksheet: Area, Pressure, & Density
Pressure Notes (Continued):

3. Density (ρ): how much mass fits in a given volume (V)

a. as an equation: 
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i. ρ & m are directly proportional

ii. ρ & V are inversely proportional

b. water displacement: how much water is pushed aside by another object
Density Lab Instructions: 

Show each of the following sections and answer the following questions.

1. Data:

a. What is your object?

b. What is its mass?

c. What is its volume?

2. Calculations:

a. What is the density of your object?  Show your work!

3. Conclusions

a. How did you find mass?

b. How did you find volume?

c. What did you find out?
d. What could you do to make this experiment more accurate?
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