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CHAPTER- SIMPLE MACHINES

WORK AND ENERGY:

Work is said to be done if a force acting on the body moves it or changes its position or shape in the direction of force acting on the body. For example-

· A boy picking his school bag.
· A girl riding a bicycle.
· Girls playing hockey.
· A man pushing a cart.

However, when a body does not move even when a force is applied on it. In that case the work done on the body will be zero. In the following examples, no work is done.

· A child standing with his bag and waiting for the school bus does no work as he is not moving.
· Similarly, when a person pushes a tree and tree stay remains stable in its position, he is also not doing any work.

Energy: In physics, energy has a specific definition just as work. Work and energy are terms which is inter related. Work without energy has no meaning. Whenever work is done, energy is spent.
Energy exist everywhere in the universe. Every natural or man-made phenomenon that occurs has energy behind it.

Example: The motion of plants around the sun, occurring of storms, cyclones, and change in weather all occur due to the energy changes. When a fan moves or a car is driven or coal is burnt or a ball is thrown up. Change in forms of  energy take place. 
Energy can be defined as the capacity or ability to do work.
Since, energy is measured by the amount of work done on a body or by the body. Unit of energy is same as that of work. The SI unit of energy is Joule.

SIMPLE MACHINES:

Imagine!  life without your bicycle or your father’s scooter. What would your mother do if she did not have a knife in her kitchen or a grinding machine?
The bicycle and scooter are machines that carry you easily from one place to another. The knife is a simple machine, a necessity in every kitchen. Similarly, tools like a hammer, a saw, a screw driver we  are using are simple machines that help a carpenter to make furniture.
A machine is a device which helps us to do work more easily by applying less force and spending less energy.
Machines were thus invented to perform activities with ease and efficiency. Work otherwise difficult and impossible became easy and possible.
When a machine is being used, effort is being transferred from one point to another, i.e., the point of application of force changes and work is done with great ease.
	Consider the following example: A man is changing the old, worn-out tyre of his car. He is using a screw jack (a straight bar) to lift up the car and a spanner to loosen the bolt. Very soon, the old tyre will be replaced. How easy and simple! All because of a simple machine. A load as heavy as a car can be lifted quite easily with a screw jack. Here, simple machine works as a force multiplier, which means it is capable of doing heavy work.
	A machine is a device that makes our work easy. A machine thus accomplishes one or more of the following functions:

· It transfers force from one point to another.
· It changes the direction of the force. 
· It increases the magnitude of the force.
· It increases the distance and speed of the force.

Machines can be simpler or complex. A simple machine is a device with a few or no moving parts, whereas complex machines are made up of two or more simple machines.

TYPES OF SIMPLE MACHINE:

The six simple machines are lever, wheel and axle, pulley, inclined plane, wedge and screw

LEVER:

A lever is a rigid rod that can move freely around a fixed point or support and helps us to lift and move something with less effort. A lever has three main parts.
· Fulcrum (F)		:It is the joint of support around which the rod moves.
· Load (L):It is the object that has to be moved, lifted or cut.
· Effort €:It is the force that needs to be applied on the machine to perform a task.

The distance of the fulcrum from the point at which the load acts is called load arm. The distance of the fulcrum from the point at which the effort is applied is called the effort arm.
	A lever works on the same principle as a beam balance.
Load × Load arm = Effort × Effort arm
This relation is also called ‘Law of levers. Based on the position of the load, fulcrum and effort, levers are classified into three types.

· Class-I Lever: If the fulcrum is anywhere between the load and the effort, the lever is a class-I lever. Examples of such levers are a pair of scissors, pliers, see-saw, crowbar, handle of a water pump, claw-hammer, etc. Class-one lever always changes the direction of force. The movement of the load is in the direction opposite to the movement of the effort. So, these levers are often used to lift heavy loads.

· Class-II Lever: In a class-II lever, the load is located between the fulcrum and the effort. Common examples of class-two levers include nut crackers, wheel barrows, bottle openers, etc. Class-two levers are more efficient machines and are used as force multipliers.

· Class-III Lever: In a class-III lever, the effort is applied between the fulcrum and the load. Examples include tweezers, ice tongs, knives, shovels, sugar tongs, forceps, etc. 

MECHANICAL ADVANTAGE:

The efficiency of any machine is determined by its mechanical advantage. Each machine has its own mechanical advantage. The mechanical advantage of a machine is the ratio of the load to the effort. The smaller the effort required for a certain load, the greater the mechanical advantage of the machine. It can have a value greater than 1, 1 or less than 1.
	Levers are machines that are used mainly to multiply force. According to the law of levers:

Load × Load arm = Effort × Effort arm

 = 		(Since MA =  )

				                                                         MA =

Thus, the mechanical advantage of a lever can be calculated by taking the ratio of the effort arm to the load arm. Mechanical advantage does not have a unit since it is a ratio.

WORKSHEET 4

Answer these following questions:

1) Give an example of a situation where work done is zero.
2) Differentiate between class I lever and class II lever.
3) Differentiate between class II lever and class III lever.
4) Discuss the various types of levers.
5) How do simple machines achieve their purpose of making work easier and faster to perform?
6) Write a note on lever and describe its mechanical advantage.

Fill in the blanks:

1) Work is said to be done when a ______________ moves a body in its own direction.
2) If a force causes zero displacement, then work done is ________________.
3) Complex machines are made of a ________________ of two or more ______________ machines.
4) If the load is between the fulcrum and the effort, the lever belongs to _________________.
5) Class III lever is used as ________________________.

True OR, False:

1) A simple machine work easier by providing energy on its own.
2) Class II lever works like a force multiplier.
3) Simple machines reduced the effort needed to do the work.
4) In class I lever, the fulcrum is between the effort and the load.
5) A class II lever acts as a speed multiplier.

Note:- Please do this work in your copies which will be checked when the school reopens.      
							Please consider this important.

Given below are the answer to Module 3 uploaded on 01/06/2020.

Fill in the blanks:

1) Friction between 					the break-shoe and the wheel slows down or stops a moving vehicle.
2) Friction causes wastage of energy.
3) As friction produces heat different parts of the rotating machine get damaged with time and need periodic replacement. 
4) Static friction is less than sliding friction.
5) Rubbing of palms producing heat is an example of friction force.
True OR, False:
1) Less force will be required to move a heavier body than a lighter one.																			False
2) Friction causes wear and tear of the surfaces in contact. 										True
3) Only solid surfaces experienced friction. True
4) Friction does not act on a bird flying in the air. False
5) Friction causes wear and tear in machines. True

Match the columns:

	A
	B
	Answers

	1. Contact force
	Magnetic force
	3

	2. Stretching a rubber band
	Opposes relative motion
	4

	3. Non-contact force
	Reduces friction
	5

	4. Friction
	Muscular force
	1

	5. Polishing
	Force as a pull
	2



Explain the following terms:

1) Force: Force can be defined as a pull or push acting on a body.
2) Friction: Friction is the force that opposes the relative motion between two bodies or surface on contact with each other.
3) Sliding Friction: The friction existing between a body and a surface when the body slides over it is called sliding friction.
4) Static Friction: The friction that exists when the bodies in contact are at rest with respect to each other is called static friction.
5) Lubricants: The substance like oil, grease and graphite are used in reducing friction these are called lubricants.

Differentiate between the following:

1) Static and rolling Friction

Ans- Static Friction: The friction that exists when the bodies in contact are at rest with respect to each other.
	Kinetic Friction: The friction that exists between two bodies when the applied force overcomes static friction and bodies start moving.

2) Sliding Friction and Rolling Friction

Ans- Sliding Friction: The friction existing between a body and a surface when the body slides over it is called sliding friction.
	Rolling Friction: The friction existing between an object and a surface when the body rolls over it is called rolling friction.

Question / Answer in short :

1) How can you increase friction?
Ans- Friction can be increased by roughing the surfaces and by making the surfaces rough.

2) Why do airplanes have a streamline shape?
Ans- The presence of streamline shape in airplanes reduces the friction and helps them to move through air with minimum resistance or friction.

3) How does a lubricant reduce friction?
Ans- Lubricant from a thin layer between the two surfaces in contact and fill the depressions present on the surface.

4) How does friction depend on the surface of bodies in contact?
Ans- Friction arises due to the irregularities on the surface of the objects. The more are the irregularities; more is the friction.
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