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Six Weeks Period: Third Grade Level & Course: 11th Physics (PHSPHU6L1) 

Timeline:  13 Days Unit Title:  Unit 06 Conservation of Momentum Lesson # 1 

Stated 
Objectives: 
TEK # and SE 

P.6 Science concepts. The student knows that changes occur within a physical system and applies the 
laws of conservation of energy and momentum. The student is expected to: 
 
P.6C Calculate the mechanical energy of, power generated within, impulse applied to, and momentum 
of a physical system. 
 
P.6D Demonstrate and apply the laws of conservation of energy and conservation of momentum in one 
dimension. 
P.2J Organize and evaluate data and make inferences from data, including the use of tables, charts, 
and graphs. 
P.2K Communicate valid conclusions supported by the data through various methods such as lab 
reports, labeled drawings, graphic organizers, journals, summaries, oral reports, and technology-based 
reports 

See Instructional Focus Document (IFD) for TEK Specificity 

Key 
Understanding
s 

When two objects collide over a brief period of time, the total momentum of the two objects before the 
collision is equal to the total momentum after the collision. (Total momentum is the vector sum of the 
momentum of the two objects). 
— How does conservation of momentum apply to collisions? 
In addition to momentum being conserved in a collision, the mechanical energy may also be 
conserved. Those collisions are referred to as elastic collisions, and more information about the 
collision may be determined. 

● — How is energy conserved in collisions 

1) Students will demonstrate an understanding of the conservation of energy. 

2) Students will demonstrate an understanding of the conservation of momentum. 

3) Describe the difference between elastic and inelastic collision 

4) Determine total energy, potential energy and kinetic energy for marble along roller coaster 

Misconception
s 

Students may think that momentum is the same as force. 

Students may think momentum and kinetic energy are the same. 

Key 
Vocabulary  

momentum, elastic collision, impulse, inelastic collisions, collapsible barriers, collision, crumple zones, 
recoil 
 

Suggested Day  
5E Model 

Instructional Procedures 
 (Engage, Explore, Explain, Extend/Elaborate, Evaluate) 

Materials, Resources, Notes 

Day 1 
Engage/ 

Objective: Master  the egg toss using the impulse-momentum theorem.  
Instructional Activity: Egg Toss 
This teacher-led demonstration uses raw eggs. Students are asked to 
predict the outcome of each of the following activities: 

● Textbook McGraw 
Hill 



Explain 
 
Monday Nov 
13th 2017  

1. A student volunteer throws a water balloon against one of the 
whiteboards. 2. The student throws a water balloon at a loosely held sheet. 
For each activity, students use mobile devices and a classroom feedback 
tool (Socrative) to submit predictions. The class then votes for one of the 
predictions, and we conduct the activity. (I use large trash bags to protect 
the floor and the whiteboard.) If the result of the activity differs from the 
class’s prediction, I guide the discussion to elicit an explanation of the 
phenomena observed. 
 
Show these 2 videos. Which one probably hurt more?   Why?? 
https://www.youtube.com/watch?v=90VyvOhPmA0 
https://www.youtube.com/watch?v=XjwO9InuFJk 
 

● Demonstrate momentum with McGraw-Hill demo lab using 
bocci ball (medicine ball) and plastic ball. Have students 
observe collisions and identify variables already studied to 
describe what happens. Work to develop student 
understanding that mass and velocity are factors that 
determine outcome. Label the products of those two 
variables as momentum. Work with students to demonstrate 
how Newton’s second law, F=ma is related with F=m(∆v/∆t). 

● Discuss Newton’s third law and apply.  
 
 
Explain- 

● Use textbook pages 236-237 to introduce the 
Impulse/momentum theorem. Demonstrate with the class 
how impulse is the F in the examples above and how 
momentum is the ma or m((∆v/∆t). Copy the formula 
derivation from the pages onto the board. Have students 
copy then explain in their own words with help from the 
textbook and previous notes. Collect for grade.  

● have them define impulse, momentum, inelastic collision, 
and elastic collision 

●  
● Complete example in textbook pg 238 as class. Have 

students read silently to themselves then work through under 
their direction.  

 
P:\PHS\Science\Physics\2017-2018\3rd 6 weeks\Momentum\1.1 
Momentum.pdf 
 

238practice problem 1  Assign p. 239 #1,2 

● Modified Study Guide 
from McGraw Hill 

Day 2 
Explore 
 
Tuesday Nov 
14th 2017 

Objective: Students will work individually and with a partner through 
some example momentum problems. 
 
Bellringer: Is it possible for 2 objects with different masses to have 
the same momentum? Explain (use numbers if possible) 
 
Or first 5 minutes of 
https://www.youtube.com/watch?v=LdwnJlPEjFM 
 
Explore- 

● Partner students and have them complete one of the 
problems on page 239. Then have students present answers 
and classmates record in notes. Collect grade for 
participation and correct answers. 

●  

McGraw Hill 
 
P.6C Calculate the 
mechanical energy of, power 
generated within, impulse 
applied to, and momentum of 
a physical system. 
 

https://www.youtube.com/watch?v=90VyvOhPmA0
https://www/
https://www.youtube.com/watch?v=XjwO9InuFJk


● Cut out each portion and place at different stations around 
the room on the walls. Students walk around to each station 
and answer on their own papers. 
 

●  
Closing Task: Partner Challenge: Compare contrast Impulse/ 
momentum to Newton’s 3 laws  

●  
Acc to Newton’s laws, an objects velocity won’t change 
unless there is a ________. Similarly, acc to the 
impulse-momentum theorem, an objects momentum won’t 
change until there is a ________. 

Day 3 Explore 
  
Wednesday 
November 15th  

● Bellringer- How does an airbag apply the impulse-momentum        
theorem to save lives? After quick write answer, have students          
read page 239. Have students identify the points that they          
explained correctly and include points they missed. 

 
Watch some of the jumps in 
https://www.youtube.com/watch?v=dLnc0Zsm3Rc 
 
Point out that in all the big jumps, they roll. Why do they roll? they 
have to change a momentum to 0 and increase the time of impact to 
lessen force. 
 
Either do these worksheets or problems from book 
P:\PHS\Science\Physics\2017-2018\3rd 6 weeks\Momentum\2.2 
Warm up.docx 
 
4.5 Impulse WarmUp.docx 
 

● Review Impulse-momentum formula: give page  
● 243 #13 
● 239 # 4 (a,b,b)  
● 256 # 36, 37, 38, 41, 42, 46 

 
 
Closing Task: Work is the change of ______? Impulse is the change 
of _______? 
 

 McGraw Hill 
 
 
P.6D Demonstrate and apply 
the laws of conservation of 
energy and conservation of 
momentum in one dimension. 
 
 
 
 
 
P.2K Communicate valid 
conclusions supported by the 
data through various methods 
such as lab reports, labeled 
drawings, graphic organizers, 
journals, summaries, oral 
reports, and 
technology-based reports 

Day 4 Explain 
 
Thursday 
November 16th 

  
 
4.1 Impulse Momentum and Collisions vLab.pdf  
 
 
If computers not available complete Q-tip impulse Lab 
Instructional Activity: 
In this two-part activity, students are first given Q-tips and straws and 
challenged to see who can make a “blow-dart” Q-tip travel the 
farthest. 
We hold a class discussion to explain the physics behind this activity. 
In 
the second part of this activity, students must use their Q-tip blowgun 
to 
collect data and calculate the acceleration of the Q-tip in the straw 
and 
the time the Q-tip spends within the straw. 

Laptop Carts 
 
 
 
P.2J Organize and 
evaluate data and make 
inferences from data, 
including the use of 
tables, charts, and 
graphs. 

https://www.youtube.com/watch?v=dLnc0Zsm3Rc


 
Materials Q-tips, large diameter straws, tape, metersticks or metric 
tape measures, timing devices 
 

Day 5 Evaluate 
 
Friday Nov 17th 

Impulse-Momentum Theorem Quiz 
 
Assign Egg drop project 

The Physics Classroom 
Conceptual Physics quiz 
booklet 

Day 6  
Monday Nov 20 

Objective: Conservation of Momentum Lab  
 
Collision PowerPoint 
https://www.google.com/webhp?sourceid=chrome-instant&ion=1&es
pv=2&ie=UTF-8#q=eimases%20collision%20powerpoint 
 
Work example problem together: inelastic collision. 20 kg bag of dog 
food thrown into a 10 kg shopping cart which moves the cart at a rate 
of 15 m/s. Find the initial velocity of the bag before it landed in the 
shopping cart using the conservation of momentum.  
 
Show McGraw Hill Conservation of Momentum video 2 minutes 
 
 
Instructional Activity: Elastic and Inelastic Collisions Investigation 
Students work in groups of three or four to design an experiment to 
investigate conservation of momentum and conservation of energy using an 
air track set or a ballistic pendulum. One of the goals of this lab is for 
students to determine the type of collision (either elastic or inelastic) based 
on data analysis. (Possibly determine if both KE & P is conserved in both 
types of collisions) 
 

● Rube Goldberg grading 
rubric or guide 

Day 7  
Tuesday Nov 
22nd  

Work on Egg Drop Design ●  

Day 8  
Monday Nov 
27th 

Objective: We will explore elastic and inelastic collisions.  
 
Explore- 
● Analyzing Collisions on pages 306-309. Review together and 

complete the problems in groups. 
 
Explain- 
● Last week’s lab demonstrated conservation of momentum. View        

animation of momentum from McGraw Hill. Lead students        
through textbook pages 244-249 and study guide pages 4 and 5. 

 
Collision powerpoint or 
● Provide examples of elastic 

http://www.physicsclassroom.com/mmedia/momentum/crete 
● and inelastic 

http://www.physicsclassroom.com/mmedia/momentum/creti 
● collisions for students. Have students copy from website the data          

and differentiate.  
● Assign page 246 #17, 18    & 249 # 23, 24 as homework. 
Closing Task: I can differentiate real world examples of elastic and 
inelastic collisions. 

● Inforgraphic rubic 
● Rube Goldberg rubric  
● Six Week Tests 

http://www.physicsclassroom.com/mmedia/momentum/creti
https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=eimases%20collision%20powerpoint
http://www.physicsclassroom.com/mmedia/momentum/crete
https://www.google.com/webhp?sourceid=chrome-instant&ion=1&espv=2&ie=UTF-8#q=eimases%20collision%20powerpoint


Day 9 
Evaluate 
 
Tues Nov 28th 

● For recoil watch: 
http://nuweb.neu.edu/bmaheswaran/phyu121/data/ch03/anim/ani
m0304.htm 

 
6.1 Collisions.pdf 
 

●  

Day 10 
Wed Nov 29th 

● Review for Test 
TIPERS: B5-QRT05 bellringer 
● Include these prompts 

Get in pairs. Have students draw multiple velocity-time graphs. 
Have students draw their own on paper and then one person 
walk up to draw it on board. Once all are on board, let students 
ask other students what they did and why. 

● First prompt: car 1 is moving right at 3 m/s and collides elastically 
with car 2 which is at rest. 

● 2nd prompt: car 1 is moving right at 3 m/s and collides 
inelastically with car 2 which is initially at rest. 

● 3rd prompt. Car 1 is moving 3 m/s right and car 2 is moving 3 m/s 
to the left and they collide elastically. 

● 4th prompt: car 1 is moving 3 m/s right and car 2 is moving 3 m/s 
to the left and they collide inelastically. 

 

●  

Day 11 
Thurs Nov 30th  

Evaluate- Test 
 

●  

Day 12  
Fri Dec 1st 

Work on bumper design/egg drop ●  

Day 13 Monday 
December 4th 

Test egg drop, finish report ●  

 
Accommodations 
for Special 
Populations 

Accommodations for instruction will be provided as stated on each student’s (IEP) 
Individual Education Plan for special education, 504, at risk, and ESL/Bilingual.  

 

http://nuweb.neu.edu/bmaheswaran/phyu121/data/ch03/anim/anim0304.htm
http://nuweb.neu.edu/bmaheswaran/phyu121/data/ch03/anim/anim0304.htm

