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APPLIED MATHEMATICS COURSES OFFERED TO STUDENTS IN GRADES 9-12 
 
1530 Robotics & Hydraulics (Hydraulic Arm)  Grades 9-12 
   Prerequisite: None 
 
Mathematics will be applied to the engineering design challenges presented in this class. Our current essential learnings associated 
with basic algebra, geometry, computer technology, and logic will be included in the course to support the applied concepts. This 
course focuses on the fundamentals of hydraulics and pneumatics and the differences between them.  Mechanical advantage and 
forces will also be discussed through Pascal’s Principle.  This course will integrate an engineering problem whereby students will use 
mathematics and problem solving skills to develop a solution through experiences within the class. This course will address how 
robotic systems operate. Emphasis will be placed on technological problem solving skills and students will create an engineering 
portfolio using documentation skills for all projects.    A scientific calculator is required. 
Projects: Hydraulic arm and mechanical robot competition wherein students will design, build and compete with their robot. 
 
1531 Structures & Forces (Rollercoaster)  Grades 9-12 
  Prerequisite: None 
 
Mathematics will be applied to the engineering design challenges presented in this class. Our current essential learnings associated 
with basic algebra, geometry, computer technology, and logic will be included in the course to support the applied concepts. This 
course introduces students to the fundamentals of structural engineering and strength in addition to understanding the forces that act 
on objects both in motion and at rest. A review of design flaws in actual construction examples will guide the students to understand 
force loading and vectors to create safe structures.  This course will integrate an engineering problem whereby students will use 
mathematics and problem solving skills to develop a solution through experiences within the class.  Emphasis will be placed on 
technological problem solving skills.  Students will create an engineering portfolio using documentation skills for all projects that they 
design and create. A scientific calculator is required. 
Projects: Rollercoaster, Bridge Design 
  
1532 Alternative Energy (Wind Turbine) Grades 9-12 
  Prerequisite: None 
 
Mathematics will be applied to the engineering design challenges presented in this class. Our current essential learnings associated 
with basic algebra, geometry, computer technology, and logic will be included in the course to support the applied concepts. This class 
will introduce students to alternative energy and how it is can be generated and used.  Wind, solar, hydro, and other emerging 
technologies will be covered. Great emphasis will be placed on technological problem solving skills.  Ohm’s law will be used to 
calculate voltage generated through a turbine. Additionally, gear ratios will be introduced. Students will create an engineering 
portfolio using documentation skills for all projects that they design and create.  A scientific calculator is required.  
Projects: Wind Turbine 
 
1533 Lifting Principles (Aviation) Grades 9-12 
      Prerequisite: None 
     
Mathematics will be applied to the engineering design challenges presented in this class. Our current essential learnings associated 
with basic algebra, geometry, computer technology, and logic will be included in the course to support the applied concepts. This 
course introduces the student to projectile motion.  Students will examine the concept of engineered lift as it relates to horizontal and 
vertical forces and total velocity. Students will be introduced to Bernoulli’s Principle. This course will integrate an engineering 
problem whereby students will use mathematics and problem solving skills to develop a solution through experiences within the class. 
Emphasis will be placed on technological problem solving skills.  Students will design, construct and test a variety of transportation 
vehicles to calculate total time of flight, maximum height of a given flight, and to determine the range of a projected object. Students 
will create an engineering portfolio using documentation skills for all projects that they design and create.  A scientific calculator is 
required. 
Projects: Airplane with integrated control surfaces. 
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1528 Engineering Design: Simple Machines Grades 10-12 
      Prerequisite: Any applied mathematics course 
   
This course is an extension of the previous courses of lifting principles, robotics and hydraulics, structures and forces, and alternative 
energy. Students will combine various mathematical and scientific principles associated with simple machines (lever, wedge, wheel 
and axle, screw, inclined plane, and pulley). The student will use these simple machines to construct, using the engineering design 
process, an apparatus to complete a specific task. Projects will include a functioning trebuchet and Rube Goldberg Machine.  
 
1529 Engineering Design: Vehicle Design Grades 10-12 
      Prerequisite: Any applied mathematics course 
  
This course is an extension of the previous courses of lifting principles, robotics and hydraulics, structures and forces, and alternative 
energy.  Students will combine various mathematical and scientific principles associated with functionality within a variety of 
vehicles.  The student will use their understanding of various mathematical and scientific concepts to create an efficient and 
functioning vehicle to perform a specific task.  Projects will include a 2 motor remote controllable hovercraft, and a single motor 
remote controllable land vehicle.  
 


