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Prerequisites 
According to the Wisconsin standards, D.8.5 and D.8.6 for Physical Sciences, students should 

have some understanding of motion generated by forces and have an understanding of speed, 

velocity, and acceleration. Students should also be able to perform basic algebra to solve 

problems. 

 

Summary  
This module contains lessons that teach students the basic concepts of Newton’s Second Law 

and sum of forces to be able to move on to the concept of pressure. Students will be given 

multiple practice problems to learn how to solve problems related to force and pressure.  

  

Learning Objectives 
Upon completing this teaching module, the students should be able to: 

 Understand Newton's Second Law 

 Understand and solve sum of forces problems 

 Understand the basic concept of pressure 

 

Lesson Plan 
  

The lesson is divided into four 50-minute sessions to enable students to learn how to apply 

Newton’s second law and solve sum of forces problems. The first two lessons consist of a lecture 

on Newton’s Second Law and the sum of forces. During the lecture, a few problems will be done 

to show how to solve basic problems relating to the topic. The third lesson is focused on 

reviewing the materials taught in the previous two lessons and dedicated to working on multiple 

practice problems to enable student to develop a better understanding. Finally, the last lesson 

covers the simple equation for pressure and develops the concept of sum of forces to sum of 

pressures for pneumatics. 

 

 Lesson I (50 minutes) – Newton's Second Law 
 

Introducing the Equations for Newton’s Second Law (35 minutes) 

 The instructor can begin by asking students for their definition of force. (5 minutes) 

 Students are then introduced to the equations and the units of acceleration and force: (30 

minutes) 

o  𝐹𝑜𝑟𝑐𝑒 = 𝑀𝑎𝑠𝑠 ×  𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 → 𝐹 = 𝑚𝑎  

 Units: 𝑘𝑔 ∙ 𝑚/𝑠2 or  𝑁 

Grade Level: 12     Time Required: Four 50-minute lessons 

Keywords: Newton's second law, force, sum of forces, motion 

 



o 𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
𝐹𝑖𝑛𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦−𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑇𝑖𝑚𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑓𝑖𝑛𝑎𝑙 𝑎𝑛𝑑 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦
→ 𝑎 =

∆𝑣

∆𝑡
  

 Units: 𝑚/𝑠2 

o The concept of gravitational acceleration should be introduced by basically letting 

the students know that the earth has a gravitational force that brings objects to the 

earth surface.  This force causes an object to accelerate at 9.81 m/s2. 

 

 Demonstrate Practice Problems (15 minutes) 

 The instructor will go over two or three simple problems for students to take notes and 

refer to when working on practice problems in Lesson III. Examples of simple problems: 

o A car with an initial velocity of 16.0 m/s east slows uniformly to 6.0 m/s east in 4.0 

seconds. What is the acceleration of the car during this 4.0-second interval? 

 𝑎 =
(6 𝑚/𝑠)−(16 𝑚/𝑠)

4 𝑠
= −3 𝑚/𝑠2   

o A boy pushing a 30-kg cart that is accelerating at 5 m/s2. What is the force the boy 

is applying to the cart? 

 𝐹 = (30 𝑘𝑔)(5 𝑚/𝑠2) = 150 𝑁  

o A 5-kg ball is free falling. What is the gravitational force applied to the ball?  

 𝐹 = (5 𝑘𝑔) (9.81
𝑚

𝑠2) = 49.05 𝑁  

 

Lesson II (50 minutes) – Sum of Forces 
 

Introducing the Sum of Forces (30 minutes) 

 The instructor will introduce the sum of force equation: (10 minutes) 

o 𝑆𝑢𝑚 𝑜𝑓 𝐹𝑜𝑟𝑐𝑒 = 𝐹𝑜𝑟𝑐𝑒 1 + 𝐹𝑜𝑟𝑐𝑒 2 + 𝐹𝑜𝑟𝑐𝑒 3 + ⋯ + 𝐹𝑜𝑟𝑐𝑒 𝑛 where 𝑛 denotes 

the last force present in a problem. 

 The instructor will then let students have access to a computer to be exposed to a 

simulation that demonstrates sum of forces. (20 minutes) 

o  https://phet.colorado.edu/en/simulation/forces-and-motion-basics  

 

Demonstrate Practice Problems (20 minutes) 

 The instructor can go over some practice problems with the students to apply the concept 

of sum of forces. Students should take notes to have notes to refer to during Lesson III. 

Examples of simple problems: 

o A group of students are playing a game of tug of war. On the right side, a boy and a 

girl apply 60 N of force and 55 N of force, respectively. On the left side, three girls 

are each pulling 50 N of force. Which side is applying more force and what is the net 

force? 

 All forces to the right would be denoted as positive and left would be denoted 

as negative.  𝐹𝑛𝑒𝑡 = (60 𝑁) + (55 𝑁) + (−50 𝑁) + (−50 𝑁) = 15 𝑁. Since 

the resulting force is positive, then more force is being applied on the right. 

o A crane is pulling a 180 kg-box of supplies upward with a force of 2000 N. What is 

the acceleration due to the net force on the box? 

 Force due to gravity is 𝐹 = (180 𝑘𝑔)(9.81 𝑚/𝑠2) = 1765.8 𝑁 

 Upward direction would be denoted as positive and downward direction is 

negative. 𝐹𝑛𝑒𝑡 = (2000 𝑁) − (1765.8 𝑁) = 234.2 𝑁 

https://phet.colorado.edu/en/simulation/forces-and-motion-basics


 Rearranging the 𝐹 = 𝑚𝑎 equation results to 𝑎 = 𝐹/𝑚 to solve for acceleration 

𝑎 =
(234.2 𝑁)

(180 𝑘𝑔)
= 1.3 𝑚/𝑠2  

 

Lesson III (50 minutes) - Solving Sum of Forces Problems 
 This lesson is dedicated to answering any of questions or problems students have had 

with the previous two lessons and reviewing the concepts.  

 Students will be provided with more practice problems further understand how to use the 

equations. The instructor can aid students as they are answering the problems themselves. 

While most problems will assume frictionless smooth surface, a few problems can 

include frictional force values given to make problems more realistic. An example of a 

problem is as follows:  

o A boy is dragging a 20-kg bag with a force of 50 N. However, 10 N is applied to the 

bag due to friction on the ground. What is the net force? What is the acceleration of 

the bag? 

 Denote the direction of the applied force to be positive while the frictional force 

is negative. 𝐹𝑛𝑒𝑡 = (50 𝑁) + (−10 𝑁) = 40 𝑁 

 𝑎 =
(40 𝑁)

(20 𝑘𝑔)
= 2 𝑚/𝑠   

 

Lesson IV (50 minutes) - Introduce the concept of pressure  
 

Introducing the concept of pressure (30 minutes)  

 Students will be introduced to the equation for pressure and the respective units: 

o 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =
𝐹𝑜𝑟𝑐𝑒

𝐴𝑟𝑒𝑎
→ 𝑃 =

𝐹

𝐴
   

o 𝐹 = 𝑃𝐴 
o Sum of Pressures acts similarly to sum of forces 

 

Demonstrate Practice Problems (20 minutes) 

 The instructor will work on example problems for the class to help students to better 

understand pressure mathematically. Examples of problems: 

o A person with a hand that has a surface area of 0.03 m2applies 10 N force to a table. 

What is the pressure being applied? 

 𝑃 =
10 𝑁

0.03 𝑚2 = 333.3 𝑃𝑎  

o If the surface area of each of a man’s feet is 0.04 m2, what is the pressure applied to 

the ground by a 90-kg man?  
 𝐹 = (90 𝑘𝑔)(9.81 𝑚/𝑠2) = 882.9 𝑁 

 𝑃 =
882.9 𝑁

2 × 0.04 𝑚2 = 11036.3 𝑁  

o Challenging problem: A pneumatic cylinder has two chambers where FA = 15 N and 

FB = 25 N is applied to the side of the piston, as shown in the figure below. The area 

of where FA and FB is applied is 0.3 m2 and 0.4 m2, respectively. What is the force 

generated on the rod if the area of the rod is 0.1 m2. 

 Pressure in chamber A: 𝑃𝐴 =
(15 𝑁)

(0.3 𝑚2)
= 50 𝑃𝑎 

 Pressure in chamber B: 𝑃𝐵 =
 25 𝑁

0.4 𝑚2 = 62.5 𝑃𝑎 



 Sum of Pressure (Left is denoted as positive and right is denoted as negative in 

this case): 𝑃𝑛𝑒𝑡 = 𝑃𝐴 + 𝑃𝐵 = (−50 𝑃𝑎) + (62.5 𝑃𝑎) = 12.5 𝑃𝑎 

 Force generated on the rod: 𝐹 = 𝑃𝑛𝑒𝑡𝐴 = (12.5 𝑃𝑎)(0.1 𝑚2) = 1.25 𝑁  
 

 
 

 

Applicable Wisconsin Academic Standards 
 

 A.12.3 Give examples that show how partial systems, models, and explanations are used 

to give quick and reasonable solutions that are accurate enough for basic needs 

 D.12.7 Qualitatively and quantitatively analyze* changes in the motion of objects and the 

forces that act on them and represent analytical data both algebraically and graphically 

 D.12.8 Understand* the forces of gravitation, the electromagnetic force, intermolecular 

force, and explain* their impact on the universal system 

 


