Activity 11 2 Simple Machines Practice
Problems

PLTW Engineering Principles of Engineering

Activity 1.1.2 Simple Machines Practice

Procedure

Answer the following guestions regarding simple machine systems. Each question requires
proper lllustration and annotation, including labeling of forces, distances, direction, and wnknown
values. lllustrations should consist of basic simple machine functional sketches rather than
realistic pictorials, Be sure to document all solution steps and use proper units.

All problem calculations should assume ideal conditions and no friction loss,

Simple Machines - Lever

A first class lever in static equilibrium has a 50 Ib resistance force and 15 Ib effort force. The
lever's effort force is located 4 ft from the fulcrum.

1. Sketch and annotate the lever system described above,
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2. What is the actual mechanical advantage of the system?
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Understanding Activity 11: Simple Machines Practice
Problems

Activity 11 2 Simple Machines Practice Problems is a crucial part of understanding the
fundamental principles of physics and engineering. Simple machines are devices that make work
easier by allowing us to apply a smaller force over a greater distance. They are the building blocks of
more complex machines and are essential for various applications in our daily lives.

This article explores the types of simple machines, their mechanical advantages, and some practice



problems to enhance your understanding. We will also provide solutions and explanations to help
solidify your knowledge.

Types of Simple Machines

Simple machines can be categorized into six main types:
1. Lever: A rigid bar that pivots around a fixed point known as the fulcrum. It can multiply force
or change the direction of force.
2. Inclined Plane: A flat surface tilted at an angle to help lift objects with less effort.
3. Wedge: A device that tapers to a sharp edge, used to separate or hold objects together.

4. Screw: An inclined plane wrapped around a cylinder, often used to hold objects together or lift
materials.

5. Pulley: A wheel on an axle designed to support movement and change direction of force, often
used in lifting.

6. Wheel and Axle: A larger wheel attached to a smaller axle, which rotates together to move
objects more easily.

Each type of simple machine has unique characteristics and applications, which can be combined to
create complex machines.

Mechanical Advantage of Simple Machines

The mechanical advantage (MA) of a simple machine is the factor by which it multiplies the force
applied to it. Understanding MA is vital for solving problems involving simple machines. The formula
for calculating mechanical advantage varies depending on the type of machine:

e Lever: MA = Length of effort arm / Length of resistance arm

e Inclined Plane: MA = Length of incline / Height of incline

e Wedge: MA = Length of wedge / Width of wedge

e Screw: MA = Circumference of screw / Pitch of screw

e Pulley: MA = Number of rope segments supporting the load

e Wheel and Axle: MA = Radius of wheel / Radius of axle



Practice Problems

To enhance your understanding of simple machines, let's dive into some practice problems. These
problems will require you to apply the concepts of mechanical advantage and the characteristics of
different simple machines.

Problem 1: Lever

A lever is 4 meters long, with the fulcrum placed 1 meter from the load. If a person applies a force of
100 Newtons at the other end of the lever, how much load can be lifted?

Solution:

1. Calculate the lengths of the effort arm and the resistance arm:
- Length of effort arm = 4 meters

- Length of resistance arm = 1 meter

2. Calculate the mechanical advantage (MA):

- MA = Length of effort arm / Length of resistance arm
-MA=4m/1m=4

3. Calculate the load that can be lifted:

- MA = Load / Effort

-4 =Load /100 N

-Load =4 100 N =400 N

Answer: The lever can lift a load of 400 Newtons.

Problem 2: Inclined Plane

A ramp is 10 meters long and rises to a height of 2 meters. If a box weighing 200 Newtons is pushed
up the ramp, what is the mechanical advantage of this inclined plane?

Solution:

1. Calculate the mechanical advantage (MA):
- MA = Length of incline / Height of incline
-MA=10m/2m=5

Answer: The mechanical advantage of the inclined plane is 5.



Problem 3: Pulley System

A pulley system has 4 segments of rope supporting a load. If the load weighs 800 Newtons, what is
the effort needed to lift this load?

Solution:

1. Calculate the mechanical advantage (MA):
- MA = Number of rope segments = 4

2. Calculate the effort needed:
- MA = Load / Effort

-4 =800 N / Effort

- Effort =800 N /4 =200 N

Answer: An effort of 200 Newtons is required to lift the load.

Problem 4: Wheel and Axle

A wheel with a radius of 0.5 meters is connected to an axle with a radius of 0.1 meters. If a force of
50 Newtons is applied to the wheel, how much force is exerted on the axle?

Solution:

1. Calculate the mechanical advantage (MA):
- MA = Radius of wheel / Radius of axle
-MA=05m/0.I1m=5

2. Calculate the force exerted on the axle:

- MA = Force on axle / Force on wheel

-5 = Force on axle / 50 N

-Forceonaxle =550 N =250N

Answer: The force exerted on the axle is 250 Newtons.

Problem 5: Screw

A screw has a pitch of 0.02 meters and a circumference of 0.1 meters. What is the mechanical
advantage of this screw?

Solution:
1. Calculate the mechanical advantage (MA):

- MA = Circumference of screw / Pitch of screw
-MA=0.1m/0.02m=5



Answer: The mechanical advantage of the screw is 5.

Conclusion

Understanding Activity 11 2 Simple Machines Practice Problems is essential for anyone
studying physics or engineering principles. Through the exploration of practice problems, we can
see how simple machines work and how they can multiply force, making tasks easier. These
fundamental concepts apply not only in academic settings but also in real-world applications, where
simple machines are used to enhance efficiency and productivity.

By practicing these problems, you can deepen your understanding of mechanical advantage and the
functionality of different types of simple machines. As you encounter more complex machines,
remember that they are often built upon the principles of these simple machines. Keep practicing,
and you will solidify your grasp of these essential concepts!

Frequently Asked Questions

What are simple machines and why are they important in
solving Activity 11.2 problems?

Simple machines are basic mechanical devices that alter the direction or magnitude of a force. They
are important in Activity 11.2 problems because they provide a foundation for understanding
mechanical advantage and the principles of work and energy.

What types of simple machines are typically covered in Activity
11.2?

Activity 11.2 typically covers the six types of simple machines: lever, wheel and axle, pulley, inclined
plane, wedge, and screw. Each machine helps in performing work more efficiently.

How can I calculate the mechanical advantage of a lever in the
context of Activity 11.2?

The mechanical advantage of a lever can be calculated by dividing the length of the effort arm by the
length of the resistance arm. This ratio helps to determine how much the lever amplifies the input
force.

What is the significance of understanding friction in simple
machines for Activity 11.2?

Understanding friction is significant because it affects the efficiency of simple machines. In Activity
11.2, accounting for friction helps to accurately calculate the actual mechanical advantage and work
output.



Can you provide an example of a real-world application of
simple machines discussed in Activity 11.2?

A real-world application of simple machines is the use of a pulley system in construction. It allows
workers to lift heavy materials with less effort, demonstrating the principles learned in Activity 11.2.

What strategies can I use to solve the practice problems in
Activity 11.2 effectively?

To solve the practice problems effectively, first identify the type of simple machine involved, then
use the appropriate formulas for mechanical advantage and work. Break down complex problems
into smaller steps and visualize the machine's operation.
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Turn off view history for one file On your computer, open any file in Google Docs, Sheets, or Slides
from a work or school organization. At the top, click Tools Activity dashboard privacy. Turn off Show
my view history for this document.
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