HONORS CHEMISTRY

          Mr. Rivas

ENERGY 
Energy is defined as the capacity to do work.

Work is a way to transfer energy from one body to another. Work is done when a force is exerted on a body and as a result the body moves a certain distance in the direction of the force.


Work = Force x Distance

Thus we can calculate work using the equation:

                           W  = F • d

        Where:
W = work (joules, J)

   

F  = force (newtons, N)



D  = distance (meters, m)

Ex 1. Determine the work done when you push a VW Beatle a distance of 120 m using a force of 360 N?

                W =  (360N) (120m)  = 43,200 J  or  4.3 x 104 J

Energy can be found at the macroscopic and submicroscopic levels.

Particles

1. Macroscopic particles are those that can be “seen” even with the aid of a microscope. Mechanical energy is associated with these particles.

     There are two kinds of mechanical energy:

a. Potential Energy (PE)

· This energy is also called “stored” energy or energy of position.

· There are several types of potential energy: gravitational, electric, elastic, magnetic, etc.

· Gravitational PE (PEg) is the energy acquired by an object when it is lifted.

· The PEg can be calculated using:

       PEg  =  mgh    where:

               PEg = Gravitational PE (J)

                                                    g     = acceleration of gravity(9.8 m/s2)

                h     = height (m)

b. Kinetic Energy (KE)

· This energy is also called energy of motion.

· The KE can be calculated using:

KE = ½ mv2     where:

     KE  = kinetic energy (J)

     m    =  mass (kg)

     v      = velocity (m/s)

Ex. Find the gravitational potential energy of a 950-kg car sitting on a 16-m high ramp.


                                                                                   16 m

PEg  =  (950kg) (9.8 m/s2) (16m) = 148960 J or 1.5x105 J or 150 kJ

Ex. Determine the KE of a 1200-kg car moving at 8.0 m/s.

KE  =  (1/2) (1200 kg) (8.0 m/s)2   =   38 400 J or 3.8x104 J or 38 kJ

2. Submicrocopic particles are those that cannot be seen no even with a microscope (molecular level). Different classes of energy are associated with these particles:

a. Chemical

b. Electromagnetic energy (radiant energy)

c. Electric energy

d. Heat

e. Etc.

Now we know that all these different classes or energy are either KE of PE just like in the macroscopic particles but at the molecular level.

Conservation of energy

Energy can be converted from one form to another. In a nuclear plant the nuclear energy is used to boil water. The steam generated is used to spin a turbine that in turn will produce electrical energy. Scientists have found that the total amount of energy remains constant during all these changes. This fact is known as the law of conservation of energy: energy cannot be created or destroyed.

Now we know that matter can be transformed in energy in nuclear reactions according to: 


E  = mc2
                     Where:   E  = energy (J)

                                   m  = mass (kg)

     


  c   =  speed of light  (3.00x108 m/s)

Given this fact, it more appropriate to say that the total amount of energy and mass in the universe remains constant.

Ex. What amount of energy would be released if the total mass in a penny (mass = 2.4 g) is converted to energy.


E = (2.4 x10–3 kg) (3.00x108)2  = 2.6x1014 J

Energy in chemical reactions

Temperature


     QUIZ TIME

Heat

When a hot body is place next to a cold body energy “flows” from the hot body to the cold body. This is basically a transmission of kinetic energy by means of particle collisions and to a lesser extend, by radiant energy leaving the hot body and being absorbed by the cold one. 


                            HOT              COLD

                                             HEAT


This flow of energy stops only when both bodies reach the same temperature and thermal equilibrium is established. In the process the hot body gets colder and the cold body gets hotter. This flowing energy is called heat.

Since heat is simply energy, its unit is the joule (J). 

A non-SI unit still used commonly to measure heat is the calorie (cal). The (normal) calorie is the heat that must be transferred to a gram of water to raise its temperature by one degree Celsius (from 14.5ºC to 15.5ºC). A related unit used in dietary measures is the kilocalorie also known as the Calorie (spelled with a capital C). The human body requires, as an average 2000 Cal of energy per day.

  1 Calorie (Cal, big calorie)  = 1 kilocal = 1000 cal (small calorie)


1 cal = 4.186 joules

Calorimetry

It is the technique used to measure the amount of heat released of absorbed by a body while reaching thermal equilibrium. To make these measurements we use a device called the calorimeter. A calorimeter is a device with insulated walls. It contains water at a known temperature. The transfer of energy (heat) taking place inside the calorimeter, is not affected by the outside temperature. A thermometer is used to measure the change in temperature of the water.
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For our lab experiments we will use two Styrofoam cups with a lid as a calorimeter.
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Calorimetry can also be used to measure the amount of energy released or absorbed by a chemical reaction.

The amount of heat released/absorbed by a body can be computed using the following equation:


Q = mc (Tf – Ti) = mcΔT


Where: Q = Amount of heat transferred (J)



 m = mass of the body (g)



 c  = specific heat of the body (J/g ºC)



 Tf = Final temperature (ºC)



 Ti = Initial temperature (ºC)



ΔT = Change in temperature (Tf – Ti)  (ºC)

Specific heat of a substance is the amount of heat that must be transferred to one gram of the substance to raise its temperature by one degree Celsius. Each substance has its unique specific heat. The specific heat of water is 4.186 J/g ºC.

Ex. How much heat must be transferred to 520g of water to raise its temperature from 56 ºC to 75 ºC? What is ΔT?

Q = (520g) (4.186 J/g ºC) (75 ºC – 56 ºC)  =  41377 J or 4.1x104 J

ΔT  =  Tf – Ti  =  75 ºC  -  56 ºC  =  19 ºC

Since the joule has a small magnitude, it is common to give the amount of heat in kilojoules (1kJ = 1000 J). So the answer for the problem above would be 41 kJ.

Ex. How much heat must be transferred to a 375-g copper cylinder to raise its temperature from – 4 ºC  to 54 ºC? What is ΔT? The specific heat of copper is 0.387 J/g ºC.

Q = (375g) (0.387 J/g ºC) [54 ºC – (- 4 ºC)]  =  8417 J or 8.4x104 J

ΔT  =  Tf – Ti  =  54 ºC  -  (- 4 ºC)  =  58 ºC

Ex. A 1.2-kg block of beryllium has a temperature of 12 ºC. What will be its temperature after 113568 joules has been transferred to it? The specific heat of beryllium is 1.820 J/g ºC.
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