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SCIEICE CONSERVATION OF ENERGY

Grade X
The student will know The student will:
- that there.are many kinds o energy - enunerate energy producers (coal,oil,ete,)
~ that seme ENEYgy cannot e scen, - identify a magnet and list its yses orally,

- that energy 1is foree, - explain wrat happens when something is pushed cr pulled,

~ that nagnets exert energy, ~ name some iliings magnets will pick up,

- that energy cannot be seer,, - explain that agents creating energy can be seen but

energy itself is not tangible,

(Grade ?

S ——

~ Hab iron and stee) Wings are aliracted - differentiate between materials that are magnetic
to & magmet, and those which are non-magnetic,

- that when a tue) vures, energy is released, - draw a picture to show that wood gives out heat and

light while it is burning,

- identify fuel and show how some forms of energy are
produced, (ex, rocket fuel)

- enumerate the many ways heat is produced as energy,
(boiling water, etc, )

Grade §

~ recite verbally hig understanding of the definition,,
Page 1
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~ tat erergy {5 g 8Lty 6 do work,
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- that energy hag different forms an gan
change from one fapm to another,

- the uses of the different formg of AETEYs
- that the sun is 4 rajor source of egrgy,

= that other natura] Sources of enery: are
derived from the gy ie, oil and cal,

~ that moving aiy ang Water exert enegy,

~ that change in gtate can be explaind in
terns of molecyles and energy,

~ that energy appears in various forp,

- that logs op gain of Energy effec,
molecular motion, 7

- that enercy can change from one fom +w, |
another,

-~ that elergy mist be applied o produse an

wnbalanced force, resulting in motian op
crange of motion,

- that energy 1 the ability 4, work: it
€X18s in diffepent forms, ang can g
changed from gpe form 1o another,

= nawe J different forms of energy and illustrate a change
that can oceur in each,

- mateh an object to its use,
~ drav and demonstrate the evaporation cycle,

- dexﬁbnstrate verbally and by experimentation theip
understanding of these other naturel sources of energy,

- demonstrate how aiy pressure is used to do work,

Grade 4

- identify cause and effect in changes of state,
(finding energy fron various sources, )

- list ways to use energy to change state of matter,
(Boiling, ete,)

~ classify energy according to itg state,

- explain various foms of energy, (Demonstrate by an
experiment one fom of energy and how it vorks,
Grade 5

~ caleulate the amoynt of work being done whan given work
problems using formila i = FiE,

- Make a chart illustrat

ing diffeprent formg of energy
at work,

~ make a mode] showing one form of energy at work,

Page 2
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- that man hag varlous sources of energys
Stlar, Nuclear, Electric, Organic Fuels,

~ the caugey gy effects of eneryy stortages,

=~ tuat 1t iy WLOB5AIT th uge golgp erergy,

- that 1t iy nees

XY W oeonserve melenr
erergy,

=t 1t s NECC 1oy b o

NSeTVe negt
energy,

- *hat 14 {4 necesy

irY %0 conserye sourg
ererey,

- that 4 45 neeestary to eonsorye elentrical
encyey,

~ the forma ¢f eneryy,

= report on the forms of energy,

and list theip sources,
uses, and advantages,

~ discuss with group ways of conserving energy at home,
school, and in the community,

- identify examples of wasteq energy,
~ report Yo olass on how energy may be conserved,

- lst in g paragraph ways solap energy can he '
of fussil fuels, (gas, coal, 0il)

~ deserdbe in mathematieal termg

¢f energy used in producing ene
uelear energy,

the differenceg in amountg
rgy from fogsi) fuels and

~ 1.9t places Insulation shoylq be used to conserve
heat, €Lergy in the heme,

~ .ist ways in which "noigen could be controlled,

= S6.cet from a collage the vapioys formg of energy,

=~ exlain the differen

ce between natural and artifies]
lint,

= List ways 1n which he

at 13 condueted ®48s conduction,
Crvection, radiation

= ®fine the charge

teristieg of sound e
snd tonea

'8¢ pitch, intensity,

~ Jdgt the differencos betyeen Sources of eleetriea] energys
Wt cells, dry ¢ells, storae byt -

K R L IR



- wrie examples of various areas which use nuclear
enngyy €.g. Genetics, production of electricity,
trasportation, medicine, agriculture, water supply,

gecifys

Grral Seience Grade 7

- What an energy pyremty is, by definition, « lig factors entering into an energy pyremid,
~ the various parts of zn e:ergy pyramid, - dryi and label an energy pyramid,
= Why an energy pyramid "pesks, - 1ist eergy "losses" from one energy level to another,
Photosynthesis: befine riwtosynthesis,
- the mechanism by which green plants - - 1ig% the types of energy generated by the sun,
tapture the sun's energy and stome this ,
energy in meleewlar form, - dene the sun as owr sole source of energy in our

grlar grstem,

- 1ist the “ypes of encrgy (on the electromagnetic
spectrun, utilized by green plants in photosynthesis,

- draw a Zcture of a chloroplast and label it,

- name tiy chlorophyll molecule as the energy capturing
molecwles

= draw 2 2iow chart of energy in the photosynthetic process,

- the|ability to do work 1s called okergy, - digser: 3 frog and identify the parts of the nervous
Man's nervous system directs his uge of systen,

energy, into his behavior,
- diagran the 3 parts of the brain and list their functions,

- make 4 model of a neuron using plastic clay,

= make a model of the human brain and map the various parts
and flleir functions,

16




- distinguish between man's voluntary acts and hig
involuntary acts,

- factors in man's physical envirorment = be able to explain the formila S--R giving examples of
influence his behavior, These stimdi 5 stimil with an appropriate response for each,
result in a response, The formda for
"Behavior” is Stimulus-—-Response - be able to distinguish between a learned response and a
or reflexy between a m and an instinet,
S R

- e able to diagram the reflex are,

~ be able to set up 2 conditioning experiment,

- the largest part of the brain is the - De able to distinguish between Judgement, reasoning and
Cerebrum, The Cerebrum is also the MemoxYy,
thinking part of the brain, and controls
thought, memory and leaming. - be able to locate the part of the brain that controls
Temery,

- be able to discuss how he could develop habits that would
help him in le_a_y_ni&

- explain the trial and error method of learning,
{
- the Sense Organs receive stimli frop - be able to name the five senses and the sense organ

) the enviromment, These gtimili inTﬁence involved with each sense,
ran's behavior,

- be able to diagram the five sense organs and label all
parts,

- be able to discuss the similapities between the eye and
the camera,

- be able to explain how stimuli ape received by the sense
organs, sent to the brain ang interpreted,

- define sense, sensation, sense organ,

- distinguish between OPTIC Nerve and AUDITORY Ne_rﬁ.

Parg F
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- behavior is controlled by Man's central
nervous system, The central nervous
system consists of the Brain, the Spinal

- Cord and the Nerves,

- the mechonics of getting man into space
keeping him there ang refurning him
safely to earth in a space vehicle,

= that an electriea] cwrrent s a floy of
electrons through a conduetor,

= that a complete electrical cirouit 1s one
which hag an unbroken conduetive path,

- be able to distinguish between the cerebrum, the
cerebellum and the medulla oblongata, by locating the
parts on a diagram of the brain,

- list the functions of the 3 parts of the brain,

= explain the relatio

brain and intelligence,

~ be able to explain how an injury to

cord or nerves could affect

nship betieen convolutions of 4he

the brain or spina)

behavior,

- give the number of head nerves and spinal nerves,

\

- write Newton's firgt law of motion and relate it 4o
getting a space vehicle awey from earth's gravity,

= Write Newton's second law of motion and relate it 4,
acceleration and decceleration in space flight,

- draw a diagyam illustrating Newton's second law of motion,

- Write Newton's third law of mo
Space vehicle escaping earth!
in space and returning to eapth,

tion and relate it 4o o
S gravity, changing courge

~ draw 2 diagran 11lustrating Newton's third law of motion,

= define in writing
which electricity

that a conductor 1s any substance through

will pass,

- given a list of substances, student

which are conducto

= define an electric
through a condueto

~ define an electric
which an electrica

rs of electricity,

will gelect thoge

al current ag 4 flow of electrong

Ps

al eircuit ag the
1 ourrent flowg,

.
t

complete path through

1
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- Give a diagram of an incomplete circuit because of an
uncormected wire and asked whether or not a component
of the cireuit (motor, bell, light) will be activated
and to explain his response, student will angwer neg-
atively to the question and explain that the component
will not be activated because the circuit is not complete, |

- given wires, a light bulb, and a dry cell battery, student
will be able to comnect the materials in a simple cireuit
' so that the bulb will light,

- that & series circuit is a circult such that = given a size "D" battery, two #222 bulbs in sockets and
electribity mst travel through all parts of three test leads or wires and asked to comeet the bulbs
the circult and that 2 parallel circuit isa in series student will comnect the components so that the

" cirouit which provides more than one path in current flows through them in succession,
which electricity can flow,

~ when asked to diagram an operable cireuit contains a
switch, a battery and % motors wired in series, the
student will diagram the circuit to show that relationship, ,

- Given a size "D" battery, two #222 bulbs in sockets and
four test leads or wires, student will comnect the
components so that the curvent flowing through it need
not pass through the other components,

. - when asked to diagran an operable circuit containing a
battery and 3 motors comneeted in parallel, student will
diagram the parallel eireuit,

~ given diagrams of two parallel circuits and tWo series
circults and asked to classify each as either parallel
or series the student classifies them ag directed,

~ that electrical energy can be converted = state 2 examples in which electricity is used to perate
into other forms of energy and vice versa, an electrical device in h which an object or part of it

gains mechanical or kinetie energy (electrical fan),

- state 2 examples in which electricity 18 used to operate
on electrical device in which an object gains or releases
1ight energy (electrical lamp), |
Pare 7
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- state 2 exaroles in which electricity 1s used to operate
an electrical device in which an object gains sound

. 50 energz
(:‘&diO) '

- state 3 examples in which electricity is used 4o operate

a electrical device in which an object gains heat energy
(iron, stove),

- List three energy converters fownd in hig home and state
the energy changes involved in each,

- state an example in which chemical enerey is chanped to
electrical energy (dry cell battery),

- state an exarple in which mechanical or kinetic energy
is changed to electrical energy (turbine),

- that temperature is the measurement in degrees, = define temperature,
of the hotness or coldness of an object and ig

meadured by a thermometer, = leasure the temperature of n substance within an aceuracy

of +1 degree using ¢ither a fahrenheit or Celsius ther.
mometer,

= describe how a liquid-in~tube thermometep works, (liquid

expands as temperature increases and contracts o5 tem-
perature decreases),

- tell in writing that water freczes when temperature on a
thermometer repisters o Celsiug op %p° Fahrenheit,

= tell in writing that watey boils when temperature on
thermometer registers 1000 Celsiug or 212° Fahrerheit,

« that heat 19 2 form of energy which when added

to 2 substance changes its temperature and
18 measured in calorieg

= define heat energy,

~ define calorie ag the Readure of heat energy needed tg
raise the temperature of 1 gram of watep 1° Celsiug,

Pare 3 2 4




~ Calealz the mumber of calories of heat required 1o raise
the temerature of a given masg of water using the rele
ationshb amount of heat = mass of water x change in
temperatire,

(in caloies) (in grams) (in degress)
= that whenever ty objects at diffeorent - Indicate with arrows on 5 diagram the heat flow, when
temperatures are in contact with eacr severa. ccnsainer of varying temperatures are placed in
other, heat flows frop the hot object 4 contaes with each other,
the cooler one unti] an equilitri, ig
reached,

= find t¢ equilibrium temperature of 4o containers placed

in cortect with each other, given the initia] temperature
of cacl,

~ that substances expand when hegteq, = deseribe how a liquid-inethermonetey works,

- state hat substances expand the most in the paseoys state,
slichtly in the 1iquid state, and very 1ittle 1y the solid
Stﬂteo

~ that heat ENergy can be converteq into other . deseri’e three Ways in which heat can be changed to anothep
formg of energy and viee versga, form of cnergy, '

- deserile three ways in which some form of energy con e
convertad into heat energy,

= that & foree 15 & push or pull on ap object
Which changeg that object's shape or motign

and 18 measupeq in newtons qp pounds,

~ defing force

~ Measure weight of objects with a newton seale,

= identify the following forces ag

used in examples; weight
friction, inertia, magnetic,

= That work 1n the language of science 1s not ~ the student win define work as a foree Suceeeding in
the same a5 work 48 we comonly know i, moving a body through o distance,




~ student will caleulate work done on an object -iven the
force acting on that object and the distance that object
moves nsing the relationship
Work = Force x Distanco

- that _m_e_ghanica‘_{. eneryy 18ty ability to

dn work and 1s meagureq Ly the amount of
work +hat body can do,

- define mechanicy] energy,

~ define potential energy as stored energy of 5 body due to
- 1ts position,

= identify or give exanples of objects with potential energy,

~ calewlate the potential energy of an object given itg
Weight and its distance above the ground using the
relationship potential Energy = Weight x Height,

~ define kinetic energy as the energy g moving body,

= Calewlate kinetio energy gained by an object in falling
by using the relationship

Total mechanieal Potential Kinetic

energy = CNETEY  +  energy
(greatest )

Kinetic energy - P%g?%&l - P°§§2§§-§l
(initial) (at certain point)

~ that machines enable man o tranafer = ldentify the six simple machines; inclined plane, lever,
enerey from one place to another and to pulley, wedge, Screw, wheel & axle,
tranform energy from one form to another,

= deseribe how each of the six simple machines help ug dq

work by either mltiplying or changing the direction of
a force,

- caleulate input work d

0n¢ on a machine given force ang
- distance leasurements,

-~ calculate output work done
distance neasurements,

s erlenied 4w v o : 28

by a machine given force ang




« caleulad the efficiency of a machine EFF = Work output
- Work input

- explain *hiv no nachine can be 100F efficient because
sore inpw work is always uded to overcome frietion in
a machine,

- that all sound is caused by vibration, - perform 4 following tasks and verbally identify the
vibratiors: ' :
stre & guitar
s:racch a door
b rands together
114 <he desk
ble a whistle
shaie a jar of marbles
strke a dyun
fec. the throat when speaking

~ demonstate the phenomenom that physicists call
"sympa:hetic vibration" by performing the musical fork
experment,

- the ?eanings of important sound terms such - read 1nd write the definitions of 'the words in the "sound"
38 air colum, vibration, echo, pitch, "vocamlary”,

frequency, compression ond rarefaction,

~ uge these sound terms correctly when responding in class
diseussio:s,

- use thess sound terms correctly when writing answers to
Questions assigned from textbook chapter,

- that sownds veyond the range of human

_ - Write and memorize the range of human hearine i
hearing are called Wtrasonic sounds, " R

vibrations section,
- read the text chapter on wWtrasonic sounds,

- that sound travels at different s L , ,
peeds ~ list in writ
through different mediums and not 2 writing the different speeds at which sound

through a vacuum, sravels through such mediwng as air, water and steel,

Pare 11 | 30




= Temongtrate w.th o friend that sound travels better through
the air by sitting at opposite ends of a table and tapp-
ing the desk ax then listening to the sownd with your
ear on ta: fable,

- View a movie which illustrates how Indians used the above
principle and put their ears to the ground to hear if
buffalo were nearby or if horses were coming,

~ perform ks rinring alam experinent which proves that
sownd will rot sravel in a vacuum,

= that when 1 sound ig Tade, air molecules
vibrate and fom a pattern vhere they
press together and spread apart in waves,

= drav a model of ¢ sSound wave and label the compressions
and the rarefactions,

~ drav a model of & sourd waye and label the compressiong
and the rarefactisns,

- perfom the slinty spring experiment with a slinky spring
to demonstrate “ne behavior of sound waveg in air,

= pluck and obsemwe 2 tuning fork,

= that echoes are the bouneing back of Sud -~ shout in & pail to hear his voice reflection come back
waves, real fast,

- shout in an erpty hall and listen to the echo,

= read with the 2lass how ships use sound reflections to
find ocean depths,

~ perfom an outdoop experiment with the elags which will
11lustrate the effects of different environments op echoes,
= Tocks are weathereq mechanically through

temperature change, frost action and the
action of plantg and animals,

Pape 12

32




- effect of extreme temrature changc en rock,

\

- frost action is a fretsr force in
weethering than heat ar. cold,

- the offects of plants ar aninels on reck

ma‘terialg,

= methanical weathep OCCU™ WIED & rock
fomation {3 broken ar Uy verdous forees,

= the force of Eravity shrough thy process of
eresion moves materials to new JLcations,

= the processes of cher’oal Wea'llering;
particle size reaption o aceie,

0xldation

effect of 00 2 1n water produce:

carbonic acid,

= hew climate affects chenical Weaering,

~ how stalagtites and stalagmites are formed,

= the effects ang controls of erosional forges,

- that light ig 5 form
&3 radiant energy,

of energy which ig known

- the stwent will do experiments using heat and cold to
show X these effect weathering of rock,

- the shdent will be given iron pipe threaded and capped
whic' s to be filled with water and placed in freezer
for Daervation,

- the ‘tuceut will be asked to abserve his community for
sz of andmals and plants affecting rock, '

~ be Saken on a field trip to observe different forms of
© weahering,

- be shwm slides token during the sumer that demonstrate
how ¢k is moved by gravity, wind and water,

~ do exgeriments using HC1 and lime stone, Field trip will be
faken %o Clinton area so tha® students can observe results
of oxifation on iron compouné in rock surface, Student

Will ¢ experiment to show sffect of carbonic acid on
limostene,

~ picturss and slides will b: shown to student to demonstrate
that weathering differs unier different climatic conditions,

= & demastration using mnsor salts will be used to show the
formation of stalactites an: stalagnites,

- studens will be shown slices of 801l conservation practices
to prevent erosion an: otneng to show how erosion goeung
when taese are missing,

(rade 9

= draw a transverse way: showing its direction,

- identify frequency an:

Wave length by performing experiments
dealing with waves,

34



- that light travels thru space at a speed - dolve mathemtically the distance in miles involveq ina

o 186,000 miles per second, light year,
- dat the Quantun Theory of light is ~ list the names of scientists who developed the theorieg
escepted by most sclentists today to of light,

explain the wave motion of light,

- draw the atom with its energy levels showing electromagnetio 1
radiation with the release of light and energy,

- that the knowledge of the properties of - list the inportant properties of electromagnetic radiation,
eiectromagnetic radiations and the elece , ,
tromagnetic spectrun are necessary in the - draw ad label a chart containing the electromagnetic
understanding of light, spectrum,

- the explanation of the laws of reflection

- draw and label a prism showing refraction,
and refraction,

- list the spectrum showing the dispersion of white light
Into colored 1light,

- draw and label the reflection from a smooth object 1abel-
ing the rays, angles, and the normal,

- draw and label a diffused reflection from a rough object
showing angles,

- that the index of refraction depends upon

= Solve problems relating to the index of refraction,
different densities, '

~ that convex and concave lens are important ~ perforn experiments involving convex and concave lenses
to human sight,

to show convergion and divergence of light rays,

dMﬁMm%MW%WW%Mmm@mw‘

~ the historical development of nuclear nergy, - list the names and contributions of important scientists

engaged in the development of mucleap energy,
~ that nuelear reactops provide energy to a

. - explain the figsion (splitting) of U-2% in a mielear
variety of usey, reactor by labeled drawings,
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~ consrueta model of a nuelear reactor and label control
rod, ccerete shieldings; moderators, aluminum tubes and
prozetve shielding using cardboard,

- ligtf: names of particle accelerators used in smashing

atom,
- that mclear fusion causes atons 4 forn = dre; ar” label the fusion process for Hydrogen,
elenents of greater atomic weights and
release energy in the process, - 1 2le elements which are capable of fusing,
- the present and future yseg o nuclear - idercfy the elements which are naturally radioactive,
energy are beneficial ang destructive to
mankind,

- exziax arificial radiosctivity by the use of charts,
- 1lus7ate by praphs the half=life of radioactive elements,
= 125t ‘e uses of radioisotopes in agriculture and industry,

= list e uses of radioisotopes in medicine to help control
cance:

~ list t destructive affects of an atomic bomb dropped on a
¢ity sarting from ground zero and going out to 50 miles,

~ the different formg of encrey that can help

man to do work, - list 1e different foms of electrical energy,

- diagvaz and label an elestric current showing voltage,
resistance, and flow,

= app-y hn's Law to selve simple problems dealing with
ourrent flow,

~ how electricity 1 .
eiricity is uged to benefit man, ~ soZve protlems dealing with simple parallel cireuit,

- 2olve problems dealing with series eireuit,

=~ idestfy a radioactive substance by use of a Geiger Counter, ,

38



- explain how a generator makes electricity,
- explain and diagram a dry cell and its parts,

- thah matter is made up of tiny paicles - label and drew the two main parts of an atom,
sors of which ave electrical in nefre,

- list the characteristics of the mucleus, protons, neutrons,
and electrons,

- demonstrate the magnetic effect of an electric current by
using the proper equipment,

- the 2lecular theory of magnetism 2:d how ~ draw 2 diagram of a magnet showing how molecules are
a mznet operates, arranged according to molecular theory,

- explain difference between permanent magnet and temporary
magnet, \

- Gemonstrate that like charges repel each other unlike
charges attract each other,

- explain how the magnetic field of the earth operates,
- tha! the earth is a magnet, - show how a compass is affected by the earth,

- describe uses of gyro compass,

- describe the properties of slectromagnets,

~ hoW an electromgnet operates and now it can

~ explain how the strength of an electromagnet is increased,
be used in beneficial ways by man,

~ construet an electromagmet in a laboratory and show its uges,,

Grade 10

y basic, and acidic solutions,

Page 16
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= how an organism obtying energy in order to
perfom its functious,

Thysical Seience

= the many formg of energy that are intere

changeable; one form chanzing o another
bt never being destivyed,

- the varioug conditions under which an

automobile may stop safely for varying
highway conditions,

~ that velocity 1g equal to the digty

oo divided « be able to state the rule that work
b the time interval, ‘

= deseribe the PH scale and its use,

- stufe the 1 of conservation of energy,

~ conpare and ontrast carbohydrates, liquids, and proteins, -

- deseribe a mjor blological function of the mucleic acids, -

~ explain the: organisms obtain usable energy by breaking

the bonds »! high energy molecules,

= describe 42 enzyme "lock and key" hypothesis,

= dir m the 4TP-ADP cycle and explain what happens during

the cycle,

- compare anc contrast aerobic respiration and anearebie

respiration,

- relate the ¢stails of respiration to the gimple equation,

- compare and sontrast the use of glucose by o cell and the

use of fatty acids and amino acids,

~ be able % identify a linear reletionship between two plotte

functions ag in a eraph,

~ be able to explais why an automobile traveling at 60 mileg
per hour 15 four times as dangerous ag an automobile

traveling at A’ miles per hour,

18 equal 1o & force

uultiplied by & given distance and that both foree and

distance miet be assigned o gven direction,

Pore 17
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~ the mechanieal advantace +9 5 ol
machine 1 alwayg glvn In “eyms: 3
ratio,

= the diffirence posieen potentia €2y
and kinetie enepyr,

~ that when energy .8 relested dus, any

reaction, the reption i¢ said < »
exothernie,

nooneal Seience

= all living thingy congtanty: 2ees energy,

= plants need (g » and 11, to maxe siareh,

~ plants need chlorg:y 1. & maintain life,

= Plants prodyee .2,

- 00 2 1g releanvd when fod 18 broken down
for enexpy,

= Lving things need 0 . to release energy if
life {5 to continue,

- be able to infer from given data that the relationship
between the height above the floor at which an automobile

starts and the stopping distance in the horizontal directior:

19 a direct proportion,

r 3

- be able to identify at least four kinds of enerry and shi
how each kin of energy operates,

- perform o eimple experiment such as turning a piece of
wood and masure the amount of heat absorbed by a weight
amount of vater (caloremeter), :

= 11st a nuroer of changes and obtain the handbook values
ziven for each change listed,

(rade 16-12

= burn o 2endle and vardous kinds of food to heat 2 measured
amownt :f water, (to caleulate a "candlecalorie")

~ test for the presence ' starch in plant leaves covered
to prevent the entranc: of 00 2 and other plant leaves
kept in the dark,

- seperate chlcrophyll pigments using the technique of proper

chromatography,

= use a regpirommenter students will measure the output, of a
388 fron 3 riant, '

~ predict after observing 2 tubes of yeast and design an
experiment <0 explain why one is bubbling,

- Measure the amount of 0 2 used by o group of soaked and
boiled pea seeds,

Pao 18
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Grade 11
Farth Science

- that all objects not at & temperature of = neesure units of electromagnetic energy in microns,
absolute zero radiate electromagnetic energy,

~ that electromagnetic energy can be refracted name and deseribe processes of energy transfer,
reflected, cattered and absorbed,

~ the un is the major source of enargy for the - identify sources of energy,
earih,

~ that conduction of thermal energy occurs as an = analyze processes of energy transfer,
interaction of matter at the molecular or
atcide level,

= that changes of phase are contingent upon the = dpaw inferences about the conservation of energy,
logs or gain of energy,

- thot 2 significantly greater amount of energy = analyze environmentl processes of phase change,
15 required to change a glven mass of water

from liquid to vapor than is required to change
ler to liquid,

~ the amount of energy lost by & sowrce equals describe energy transformation that has been observed in
the emount of energy gained by a sink, the envirorment,

~ Ve movement of matter toward or away from
te earth's center of mags results in an
eergy transformation from kinetic to
potential or vice verss,

= draw inferences about the conservation of energy,

b
= Witer has the highest specific heat capacity

~ construct a 1ist of materdals with their individual eolfi
foong naturally ocourdng materials, heat, include water, e

~ “he intensity of insolation‘per unit ares - heasure intensity of ingolation fop different ar ]
Noreases as the angle of ingylation approaches ar le settings, ,
% perpendieular,

Parg 19 |
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- the wmerature at 2 gien location verfes
dire:ly with the duration of insolation,

- the mosphere 15 largely transparens to
visile radiation, but it selectively,

2bseos quantities of wltraviolet ang
infreed radiation,

~ thatelouds may gelect approximately 259
of ‘rident insolation,

« the!watep vapor and earbon dioxide are
goi absorbers of infrared radiazion,

- thatair pressyre changes are clsely
asseiated with temperatype changes,

~ thei variationg 4n the dew point “erperature

a¥ ndieators of charges in atmospherie
iture,

~ the windspeeds are directly melated to
présure field gradients

L

- probability of precipitation Jicreases
asthe diffepence botween dew point terper.
a%e and afp temperature decreaces,

Pysics

* % Kineratiog deals with the mathematical

vhods of describing notion without regard
t.the forpeg Which produce it,

~ construct o chart with g given number of cities in
wrtidm ¢ southern latitudes and the amount of
daylight hews for each given date,

- analyze factmg which influence the amount of insolation
reaching the zrth,

= sonstruct a gaphy cloud type verses incident insolation,

= draw up a lig of atmosphere gases and observe their
affect on infrveq radiation,

= compare locallt observed atmospheric variables,

~ derive interelstionships from local observationg,

~ feasure wind seeds with earth seience wing gauge,

=~ operate with aeuracy 2 sling psychrometop in oder to
determine g dey 0int temperatyre,

Grade 12

the scolars-distanoe, Speed and aoceleration ang the vectorg
displacement, veloeity ang atceleration,

~ construct graphg ang solve equations Which apply wniform
acceleration to freely fallins boding,
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that ~es are vectors and that fores = golve both graphical and numerical problens involving the
ray a:%oug,h space, corposition and resolution of forces,

- list the categories of forces,

< that .&mico deals with the relation - solve problems involving Newton's Laws of Motion and the
betwe-the forces acting on an object Law of Gravitation,
I tiresulting change in motion, ' .
e e - solve problems involving centripetal force and entripetal
acceleration for wiiform eireular motion,

= Solve problems involving the Conservation of Momentun,

~ tha’ 127 work is done on or by a - solve problems which involve the calewlaltio of work,
syate e total energy of the sygten weshanical potential -energy, gravitational potential
1s cryzed, energy, Kinetic energy and power,

= that 2 any treansfer of energy anong - caleulate mechanical energy transfomations in situations
objesi in a closed system, the total without friction,

enex of the system remains constant,

- caleulate work dous against frietion In several situations,

= tha*ntemal energy i3 the total Kinetic = olve problems Involving the mechanieal equivalent of heat,
and stential energy associated with the change from one temperature seale to another, transfep of
mtns and relative positions of the heat under conditions of temperature change, and/or phase
mo-gules of an object, apart frep ay changes,
Kizdic or potential energy of the object
ag, whole,

-t pases are composed of molecules ip constant

~ gclve problems involving the General Gas Law, V=NRT,
rasom motion,

= Solve problemg relating the average Kinetic Enerpy of
molecules with Absolute Temperature,

= v light exhibits the characteristics of

= list the wave properties of 1ight,
wares and partieles, |

~ describe the photomelectric effect,
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~ that the Quantum Theory was 'selored ~ perform graphical and mumerical solutions of the photoe
te explain phenomera whicl, ¢q7d net electric equation,
b explained by the Classic: Thecre,

- describe the Compton effect and caleulate photoriomenta,
- caloulate DeBroglie wave lengths for particles,

~ the process of creating asmic modele - deseribe the Rutherford Scattering Experiments and the

and will know details o7 «e Rutherfond conelusions made therefron,
Bonr model of the atom,

- deseribe the Bohr model and meke enerpy level caleulations,

- that each element has 3 zaracteristis - show how the hydrogen speetrur can be related to the Bohr
spectrun, Modal,

- ca.culate wavelengths for the Balmer Series from the
Ba.mer equation,

~ that the necleus is the cme of the atom - 1ig% the observational tools and show how experiments and
and containg most of the usg of the atom, observetions lead to the concepts of:
‘ micleus atomic number
mase mmber miclear force
nuc.ear mass and binding energy
isotopes
= e nature of many nucleny reactions, - describe the details of:

natural madiogctivity

half 1ifs

Einstein's mags-cnergy equation
indirect trensmutation

miclear fissicn

niclear fusior,

- Phat Wave 13 g vibratory distrtanes tra- = produce waves in 3 stretched spring,
<3 propagated from a sowrce,
- that wave motign transfery enerry frem cre

point to another with no “rensfer of mase
between the points,

- explain through an exarple this phenomenom,

a9
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= the diference between longitudinal and
transvrse waves,

« the chracteristics of periodic waves
(fregancy, period, speed, amplitude,
phasc, ave lenrth),

- the “¥erence between dispersive and
non dspersive media,

- that, wave front ig the loous of

adjrent points of the wave which are
in pise,

- the v of reflection,

~ thatimages fopmed by a plane reflecting
surlee is virtual, erect, and the same

91 ag the objects object and image digtance
ary equal,

= th7 refraction is the change in the
dsetion of 4 Wave that ocours when the

Wl pagses obliquely through 4 boundry
wi% 2 change in 1t3 speed,

= procuce longitudinal and transverse Waves in a slinky,

- caleulate freezing, speed, wave length using the formla

v=?
~ measwe the wave lensth of watep Waves in a ripple tank,

- caleulate the period of 2 wave using the formla T-l

procuct waves of different amplitude in a stretcheq
Spl‘infj 0

- write the definitiong of dispersive and nondispersive media, .
= nare a dispersive medium fop light,

= construet wave front ang ray diagrams,

= produce vifleetion patterns in 5 ripple tank,
~ Producs reflection in o stretched spring and slinky,

- construct a ray diagran using a plane mirmop and measure
the angles of ineidence and reflection,

= construct & ray diagran of g object (triangle) using a
Plane mirror gnd compare image and object,

~ observe refraction in a ripple tank,

~ Write the definition of refraction,

Parg 73
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~ the ratio of the g of
incidence to the s» of
refraction is g crant

] n oy e
the ane’ of construct a ray diagrar and using Snell's Law, celoulate
o o et ' o elags plate and ¢lass vrism,
> of 2 inex of refraction of 2 glags p Jags 1
the ane: of the
called ¢

relative injex of svaction; al
€qul to the rati s the velooies
In the nedia (Sne.'s Law),

the index of refution of amedi; 4g - calowlate the index of refraction,

- | . s Wil o
th? ratio (-)f tbog ifgﬁgﬁ —\ - caleulate the speed of light in different materials niven
va:i‘n;alo o the index of refraction,

- tha* the Critic. engle is the any of - Write the definition of aritical angle,
inellerse fop ioh the angle of | - | _
;?:i;e -ﬂei?; ‘:a'cldl can te caleula - caleulate the critical an-le for different materials,
by the 'Tommlg .° = l

L

- that 1% iermal reflection ooy = Iraw o diagram show the respecti\{e rays produce total

wher, " ot incicerts on a syrfqn internal reflection using an optical beneh,

at ar al. nreater thon

=t Mvererence 1 ‘g:e
B ¢ more waves whics,
eous’ through a regions
ferere ocours gt poinss
Wave are in phages Dost
oteus at points when -y
of rase,

-t Handine Waves are
—‘-L_~

the critic! angle,

effect prodned 3y = produce interference pattems in a ripple tark and draw

are passing -imitan- Hagrans of then labeling modal and antingdal lines,
constructiv. Liter-

where the i
ructive interzrence
e o waves ar out

produced when %o waves produce 2 standing wave pattern in o ripple tank,

o & same frequency ung anplitude tevel in
UPprLe directions ip toe same megiy,

« ha' Lght op electromametio Wave w-ch is

trasvrse,

= the reed of 3
of & frequency and wav

In ¢~ and vaeyy 2nd dependent v ten retiun

= write 11 definition of light as such,

et 15 equal 1, the voduct ~ c2lelate the apeed 7 light in aip,

¢ length, anstan

“leg
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~ taloulate the speed of light in other materials piven the
frequency and wave lenpth,

- that a cowerping lens is thicker at *he = observe and construct imazes pfoduced by 3 double conveyx
middle tan at the edges and converpes lens of focal length about 20 cen,
rrallel wvg of light,

- define the image produced by a eonvex lens,

- trat the size -nd locatic) of the image ~ calewlate irage size and distanee using the formlag
can be 4loewlated from the foenl lc?ngth 1+ 1 = 0 = g
of the ns ard the position and size Eo Eo 7 S o
of the nject,

~ that diterring lens are thimmer in the - calewlate image size and distance,

niddle -ar. at the edges; diverge parallel

ray, ani produce oy virtual images “hich ~ construcet ray diagrams,
are laker than the object,

- = that 1itht 1s a wav' because it exhibits - observe interference patterns uging a diffy
interferance,

action grating,

~ that lignt from two coherant point sources
or pe®ing throush a double slit produces
a stazlonary interference pattern,

- observe double slit interference patterns,

= the relationshipy = & and 1its application ~ calowlate changes in pattern size (x) op Wavelength of
[3 1I 4 + N 1]
b dule it inter%erenoe. ineident light ()) piven the other information,

- that Jight from 2 point source is diffracted
and droduces interference patterns when pass-
ing nrough a single narpow slit., The width
of e central maximm waves directly as the . caleulate they, x, d piven the proper information,
wave.ength and inversely as the width of the

slitand is always larger than double slit
interference,

~ determine width ang interferer,

ce pattern is sincli op double .
slit by observation,

- tha* interference patterns produced by thin = draw an example of thin filn Interference according to the
filis are chanced by a cifference in the understanding,
optical paths of 1ight reflected from the ,
tw. surfaces of the film,
Page 25
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. = ¥t static electricity 1s electrical = define static electricity in writing,
carges at rest or the net flow of
narge in any given cirection 1s zero,

- Na% a positively charge object has a defipm define positive and negative objects,
bney of electrons, and a negatively

harged object has an excess of electrons - detervine repulsion or attraction of objects kmowing
inltke charges attrast, like charges their eharge,
sepel,

- “hat rubbing two different meutral - charge a glass rod with silk and 2 rubber rod with wol
tojects together will charge them by and test for charge with an electroseope,

“ransferring electrons and the net
warge 7 the system 1s constant,

o

- ﬁat a Teutral object may he charged
by contact (conduction) with o charged

odJect nd it will acquire the same
charge,

- charge an electroscope positive and negative by conduetion, |,

- draw an electroseope charged by contact,

~ that ixcuction is a process by which a
charg object cauges a redistribution

of ths charges of another object without - draw a neutral object being charged by induction,
contact,

- charge an electroscope by induction,

- that & object may be charged by induction
by teqorarily grounding it while it ig
near %, tub not touching a charged object,

I% wil? sequire a charge opposite to that
of te tharging object,

~ charge an electroseope by induetion,

= draw the sequence of charging an electroscope by induetion,

~ caleulate the quantity of charge possed by a body,

- that quntity of charge or Yody possesses
depend on itg exce op deficiency of

eleczons, The wnit of charge 1s the ~ Write the similarities between Conlonh!g Law and Newton's
Conlomb, Law of Univergal Gravitation,

- caleulate fores between o charged objects,

Lenlv=6.25510 18 eleotrons 19
1 eloctron = elementary charge = 16x10™pop
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- tlat Conlogb. 3 law i represented - describe the charge in foree when any variable is charged,

=
1

- Dt electrie fielg €xists in any s - calculate the mapnitude and diveetion of electriq figld
¢ space in which gan electric fopo ac's around 2 charged object using the formla § = F
@ & charw, ]

- "hat the field aroung 8 point chage it ~ caleulate the intensity of a field arownd a point charge,
ridial agl itg intensity varieg ‘versly

with the square of the distance ‘won “1e

- draw the £ield around 4 point charge,
peint chroe,

~ that the field argyng a wniformly chaged
rod is adially directed ang its inteuity

varies ersely with the distance frr the
rod,

- calewlate the intensity of o fielg around 2 poing charpe,

= that 1 field betyeen o parallel szved
platesis essentially unifom if ths stance

betwenr the plated 18 small corpared & the - caleulate the field intensity using
dinensonz of the plates, E=y

q

- write how the capacitance varies,

- that % potentia] difference (volt o - caleulate the potentia) difference between o points
elec’ volt) between tyq points in in an electric figlq,
electsn field is the bange in energe
Per w2t charge g9 4 charge i3 moved St - caleulate the enerey in electron yoltg given to an electron
one 2int to the othep, moving betieen 2 certain potential,

~ thes he fundamenta) yng
cha’y of an eleetron or

to . x10 19 Conlonbtg 3
Mil.tan,

b of charge g %
proton and ig esual
3 discovereq og

- explain the Milliken experiment,

= calowlate the charge in Conlonh!s given the mmbep of
elementery charpes,

= Write why netals are bestep conductdrs than non=netals,
Per unit volume o4
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- that condugivity liquids depeng
Dovenent o:positive and negatsy
1ons produd by electrolyte,

~ that condubivity in gases depnis o
toverent, o: positive and negatws <ong
Produced wen gases are subjecta¢ % high
energy radetion, elsetrie fiells, and
collision vith particles,

- that & potntial difference 15 revired to
Raintain 1 £1ow of charge (gupren
between M points 1n & conducton

= that the resistance Ohn, which § the
oppositin to the flow of currer, of
& conduspr of ynifom {ross-secion
and comsition varieg directly 4 its
length d Inversely as itg Crosi
sectiond ares,

= thet Ob's law 15 veIR g4 appLes to
mettallls conductors at constar, temp-
eratum in ordinary cireyitg,

= that 4% alpebraic Sud of the crents

enterdy any ciroyit Junetion {s equal
to 6%

= that e o of o) the potentia; drops and

and azlied voltageg around a comlete eireyit
18 equl to zepy,

- that . seriag clreuit is gne in which there

18 orir one cwrrent path ang the foilowing
hold e;

74 el s

Boooooolooo

~ deseribe in writing and by diagram the conductivity of
current in a liquid,

~ describe in writing conduetivity in pages,

« wire a circuit so that current will flow and light a lamp,

- Measure resis’cancg of Waves of different materials, length
and cross-sectional areq to prove the statenent,

- caleulate V, T and R in simple cireuits using Ohn's Lay,

- caleulate curvent entering ang leaving branches,

= caleulate voltage in simple cireuits,

= draw serieg cireuits,

- calCUlaté Vt, It’ Rt’ vl’ V2, VIOOIOOIil' i

200!0!.000
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) =V +V B bt ranan,
t [

12 7
Rt = ]‘l + r‘2 + fjulu--h e
- that o paralel cicevdt is one in which ~ draw a parallel cireuit,
there 13 mors “hau one current peth and the
following an “me, - caleulate voltages, amerages, and resistanceg fop
, parallel circuits using the relationships for » parallel
It}il + i,“:1" 13 8yt 002000 Circuits and Ohm‘s Law.
V]-:vl:"-.:v [ AR RN YY)
11 1 1
D= 4
Rt r]. ﬁ: r_-f 0dL000000g

- that pow.rcasured in joule/see, or watts s« caleulate power in cireuit,
the time mte at which electrical energy is
expanded BaT), = caleulate voltage, duperage, or resistance given power,

- calculate mechanieal power of an electric motor,

~ 2t encrgy used in an eleotric elreuit is
the procue? of the power developed and the

tne duing which the flow of charges persists  caleulate the heat energy developed in res'istors.
(et

- calewlate the energy used in an electrie circuit,

= perfom an experiment to caloylate the electrical
equivalent of heat,

- that a ;pmedic fleld exists 1n & region
where umetic forces nay be detecjced and
1i8 dlection is given by the direction

In w'ch the ¥pole of & compass would point - determine the magnetic field apound a straignt conduotor
in 4 field,

using the left hand ndle,

= perform experiments mapping the megnetic fielq around
magnets and curpent carrying conduetors,

Page 89 |
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- that the flux density s the 150 of ~ calculate the flux density of a magnetie field,
flux lines per wnit apes (e, o
L
force per unt* current per lew
(liewton's) anc is proportiony-: the
anp-tieter |
1atensity of the flelq

= Pemeabili’y is the propepty !y - ligt material which have 2 high, low and moderate
material whith changes the 1y iensity permeability,

in a magretic field from 1t vyg in
a vacuum,

~ that the fd of 4 loop carryiy ¢ cwrens = determing the polarity of a loop using the lert hand rule,
13 such thet the fageg of the 1ot show
polarity,

~ the lines f magmeti, flux arouni s solepid - determine the polarity of a golenoid using Ampere's

energe f:a Nepole of the soleno/ and anter Left hand rule,
the S=pois

~ that th. agnetio fleld strengy. of a slemié = perfom an experinent testing the field strength of 2
s proprtional to the mumber ¢f turns, e solenoid varying the mmber of turns, current, and
cwren: 200 the permeability o the oec permeatility of the core,

~ that aloree i exepteq o 2 ovventesetrring - deterning the directions of the foree oy usizg the Left
condur in a negnetic fiels if the son hand palm rule and analysis of inerease and decrease of
duetonis not parallel +o 4he magnetie X, flux density,
The 2iee 13 perpendiont:.y both the #eld
and 4 current,

~ the e exerted betyeen two straight
COTOrs 18 attractive if the cwrren:
dinton are the Same, and repulsive :f the
evrys directions are opposite,

wrallel - determine the direction of the foree between the straight
parallel conductors knowing the curvent directions,

~ toe.Toe on a chappe Moving in a magretic ~ caleulate the force using F=qvB
fie. 15 pros.rtiona! to the charge, *e

flu: density, ang 4n, component, of ths - determine the direction of the foree using the left hand
vel 16 perpendicular 4y e fleld, tee paln rule,
o dir:tlgn of the force 14 rerpendicular to

- -
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- trat a single loop or solenoid carrying
a current experiences; a torque in a
mornetic field which is the basis for
the operaticn of the palvanometer and
electric motor, '

- tut clectric potential is indirected
across a conductor when relative motion

tetween the flux and the conductor produces

a change in the flux linked by the comm
ductors  Its mognitude is proportional
to the rate at which the flux chanees,

- thas the marnitude of an induced eleltrow
notive force is directly proportional to
to tae flux density, the length of the
condyetor, and the speed of the conductor
relative to the flux,

- that themionie emission 1o when
incandescent obJjects emit eleetrons
mm' ,

and this i3 the Lasis of vacuum tube
cperation,

~ that clectrnn beams are controlled hy
electric and/or mymetic field,

= that the ratio of tre charpe on an
electron to 1ts mass ~an be determined
by measuring the effecws of 1 known
mynetie field on a beam of eloetrons
of known kinetic enerry,

- determine the direction of the force,

- perform an experinent investirating the operation of :
¢lectric motor,

~ produce a curvent in a conductor by moving the conduct
in 2 mymetic field or moving the mmetic field,

~ perform an experiment, show that the magnitude of the
induced current increases as the flux charges,

- deterriine the direction of the induced current using t
left hand generator rule,

- caleulate the mapnitude of Emf by using E=Blv,

- deternine the direction of the incyeed potential uging
the Lei't hand penerator mile,

- deterning the magnatude of the emb and its dircet throv
» rotation of 360° of a D,C, penerator,

= draw 3 diagran showing ternionic emission of a cathodc
ray tube,

- determine the direction of deflection using the Left hay
palm rule,

- perform an experdnent showing the deflection of o tean ¢
clectrons by electric and mymetic fields,

~ caleulate the e ration using the following:
n
2
1 =V
C -
r
(clectron) B = m
" F=Bev

2
= Ve
Page %1



Grade 12

.‘\.P. ?h!SiCS

= that all PRys¥al quan.ities ~ap De measured

- maks veasurements of length, mass, apd time with rulers,
in termg of 2 lew fundamental unjtg,

balake and stop watches,

= Scle problens in gonversing fron one system of units

to anﬂ&lerc
- , ‘,
rﬁexzﬁ]‘;nigftzn?gdgfmmbsefzfgzi'Ed ~ Solve tmations relating displacement, veloeity,
e;nd acceleraion H acceleration and time,

measure <he acceleration of evavity using the spark machine,

be able ty graph displacement vg time, velocity vs time
and acceleration vs 4ine,

- f ¥
Kxi:eso:c;‘t:;ignegzili fﬁiﬁmo:h;ﬁzga}s - olve statie force poblens by the perallelogran method
wro, L and analytie method,

= use the force table to determine the resultant and
equilibriym forces,

= that whe an wibalaneed fopge acts on an ~ caleulate equatime fop resultant, acceleration, force
object # partin, accelerated motion velocity and tims,
results.

= read and disess Newton's law of Motion, ;

= Use Newtou's seeond 1oy to solve problems for Inertial mags, '

~ caleulate the centriple foree ang aeeeleration acting on
4 revolvin magg,

€ 19 exertay OVer a ceptain

W = Pead and digepag the derivation and squitiong for work,
*“’tﬂ“"" Yotk 19 dong ang tneryy 1g kinetic energy, ang wtential enoppy,

exXpikeds  That wopk and enorgy ap

equinlent,

= Anlyzy nmthemationlly the ¢

WY

hansog 1p potentinl apo kinotie |




= 8alve problems of . :.ctile motion for height, range and

velocity,
= W2t unerey o FEENTU are congerys- ~ show the conservation of mementun with the ballistie
n pysical Clianpey, pendulum,

= nuke measurements of enerry and velocity changes with the
gallistic pendulum,

= draw dlapran and graphs of one and to dimengiona] collisions

~ fleure out the impulse, force and momentyy changes in.
assigned problems,

~ show the conservation of energy for conservative forces,

Boatimal Motig

- that retatiora; Xincmatiog can ve deserited

mathematienlie in terms of anpylap veloity
and angulay weeleration

= 3olve problems fop angular dig

placement, anmular velocity,
and angqulap acceleration,

= tht in ‘{=ody 9tatics t
of all the Xtermal torees
in equililryn g 2¢ro,

he veetor o) = olve problens 4o deternine the liecessary equilibriyn foree
acting on o bty

or torque to prevent rotational acceleration,

- determing the relationship between torque and angular
acceleration, ,
= ghow the mathematieal relationship between rotational motiep
and tranglations] motion,
- .t‘r‘.fxth‘:,?.n RNt of {ncptqy (rotational - leterming the monents of inertis for thin chells, solid disk,
et 1) of g Sraten dependg upon ths point masses, ete,
distr iydon of magg,

- thi By and memer,

R tun {g conderve¢ in
rot il motion,

= read and diseugs the derivation of the equationg for
rotational eneryy and nerentu,

- 74




- that clectric charros have acconpanying
electric fields the' Firces on objects
placed in the fielcs,

- that enerpy is copserved in cleetrie fields,

- that electrie gler-y is sotred in the

clectric field “otween oppositely charred
platag,

- that electr i #1614 within conductorg
provide ug nty electrical enerzy
(clectricite

y -

- 8olve problems using Coulorh's lay for electric charges,

- perforn laboratory experiments in charging an electroseope
by induetion and condustion,

- use conductors, insulators, electrometeps ete, in the
laboratory to study the transter of chargqs,

- drew diarrams of the electric fields around positive ang
nepative charres,

- draw diagrams of electric fields between charpes,

- solve problems in determining {he resultant electrie fielq
of several charges,

- draw diagrams of the equipotential surfaces around charged
conduetors,

~ caleulate the electrio potential at varioys distances
from single and miltiple point charres,

- caleulate the charce on cipacitor in an experiment,

- 80lve problems fops dete:r, «:paciuance of 3
capacitor; and capacitane- o'+ ries and parallel condue tion,

= perform the Millikan | - Urer . oeriment,

- deterring the fopee act.ng un o harged

particle placed ip
the £1:1¢ botween the CWE ol capacitor,

= S0lve problemg in deterr on g, equivale, resistance,
Voltate drop, total ampe

<y DOWET consumed, hegt
produced for seres ang prrallel eireuits,

- laboratory €oorinent te fing the rela

tlonnin vetwaen
cleetrical enersy and heat,

hI '12,_ 76



-mntMpmmmMSMSMMeMmmMmmMn
cmmmWMdmmmmmnmmw
acceleration ang displacenent,

~ that for simple harmonic motion *ng

isplacement velocity ang accelerstion are
Tunctions of time,

Heat and Temperature

~ that temperature 15
averaze kinetio
of a gysten,

an indication of the
Cnerey of the moleguleg

~ v heat indicatas that eneryy 1g being
transferred frop OnC system to another,

~ that By chanpeg |
Ferwt o phygies)
dyiten,

e Cystem oqusey
chanizes 1 e Bame

- derive the equati

0 problems of
Lunagsion of displ
function of displ

- experiment with s
Law; relationship

~ read and diseygg
temperature seale

- perforn experinents 1, determine the heat of

heat of condensat,

- calewlate problen
wnases,

= draw ¢raphg of temperature vg heat for a

from one phage 1o

~ study ;raphg showing the fusion curye

sublimtion curye
dioxide,

~ study the derivation of

12368,

C Ha

ons for sirple hamonde motion,

simple hamonie fop acceleration a3 5
acement and time,

acenent and time,

prings and pendulums 4 determine Hook!g
between the period and mass fop SHM,

the method yseg to determine the absolute

fusion of ice,

ion of steam, and specific heat of solids,

s for energy transfer durin: changeg of

System passing
another,

y boiling curve,
y 30 {riple point of Water and carbop

the kinetie molecular theory of

and veloeity ag 5 functiog -

19



- reasure electrical resistance with the Weatstone Bridge,

- solve for currents and potential differences in complex
eircuits uging Kirehoff's Laws,

~ that 2 moving charee creates g myneiic fleld, - nerform caleulation to find the magnetic foree on moving
electric charges and currents,

- measure in the laboratory the magnetic field in fundamental
units,

- observe the effect of marmetic fields on moving charges in
the laboratory,

- that a changing marmetic field induces - read and discuss Furaday's law of electromagmetic induction,
electromotive foree in a conductor,

= 82lve problems for potential using Faraday's law,

- measure the induced electromarmetic faree produced by 2
generator in the laboratcry,

- that an induced ourrent will appear in nueh
a direction that it oppose2 the change that

produced it - theery upholding the law «f -
tenservation of eneryy,

- solve problens using Lenz's law,

discuss ways in which Lenz's law is used in cleetricity,

~ thit accelerstine ghawens o
| WHIT oharpes produce = discuss the properties of the electrommetic spectrun,
lectromametic Waves, ‘

- diseuss rethods of aceslerating charges to produce
electromametic waveg,

- meagure the intensity of the electromarnetic waves ermited
by an oseillator,

= that enerey 1o 3 gfarme .
CNCrTy 1o: e transferped by waves, - stuly wave motion alon; o glinky,

= experiment with standing
vibratin: aip colurn,

Pave % " §0

Waves along a string and in o




=~ 3o0lve problems for changes in temperature volume ang

pressure of a £as as heat is added or removeq from the
system,

~ determine the kinetic energy and veloeity of pag molecules,

= determine experirientally the Iineap coefficient of
expansion for solid rods of coppery brass, iron, and
aluminum. ’

~ solve problems for change.. in length and volume fop golids |
a8 the temperature varies,

= that a1l objeets are similtaneously

- read and discuss the mathematioal equation for determining
absorbine anc enitting radiant enerry,

heat transfer by conduoetion,
~ discuss the nature of black body radiation,

- calewlate the rate at which heat is radiated from different
objects,

- malyze the Wien's displacement law of black body radiation, .
- caleulate the difference Detween the amount of radiant
energy which an object absorbs and that which it radiates,

- that the Canfes in the interna? eferry of
A ysten can be aceountod for in terms of
heat anl work,

- read ond discuss the first lay of thermodymamics,

- caleulate the internal energy changes of a ms ag heat 1ig
added or removed fop constant volume,

~ ceterming the interngl energy changes of a g when heat
1s added or removed for constant pressure,

~ caleulate the work done by an expanding ;a8,

- study graphs of adiabetic ang Lsovhermal expansion of gases,

-« at mtter {g composed of electrieg] charges, - read and diseusg the atomic theory of mttep 1s it

| By ettty

82
e ke
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e it N
- LIRS v nrnertios,

P oy . By v e )t
-t sings aToen o lards

frverae way

Avres an! Muelesnics

- that the by spectrum of +h
al.n ean be vosunted fir in temg of dig-
ereve elooty SCrTY levels,

- 3'1ve problens fop mavelenrth, spe

= sty film losps cn interference, diffraets

- salve problems fop wavelen

- sxlve opties) problens usinr

- draw Horpans -

- diccuss the natype f polarizati.

e hydroeey - Hccuss the ate

ShW construetive apd destructive inte

rference in 5 ripple
turk,

abgerve Tl lesns on e propertics,

- dinrans CF Wave interference,

el frequency, pericd,
cery and Doppler effeet,

100y refles(.r
refraction, and Tuppler effect,

nthy specd, frequency, period,

ad intensity of Liht in 2 vaewn snd in various cptical

materials,

- nerfom the following exXnerimentss

reflection froy o plane mirpap
ineres fammed Ly @ concave mirror
Imes formed by 2 conver:-ins lens,

the laws op lenses,
{ imre formation fop lenses, and mirrers

N 3s appliod t; transversa
Waves

den:natrate pelirizating of lisht in the laboratory,

dnnstrate the prlarization of reflected lizht,

ole structure g3 mesoes of isutopes,

a3 6341



| i ) - o et JEPRRAE i 1

= that the limitnt) ne SR m\,\:ﬁ_% Ll

toth devel nont of ti Wave meaharienl
nonlof otk o,

- that te s

o reiietivity ang
“t«!“ ¢l

ey L the weluge o

4.‘,-,,& LR S S,

WAL nynear Charres can be creatoed

U mbardment faueleti wisy hich enarey
muelear particles,

- that Eingtein's 5Ly of relat tivity has
waified the o piea) Newtoniay nysics,

= alseusy the pericdie table of

= 3.1ve o1 the

= draw the paths .

- gulve mueleur Cedationg fr alnhg

- SHLW the riicnetive

- liscuss the types and thecry of cperaticn of the eyel

- Write the equaticns for nuelear fissi

cloments,

- wnlly ¢ the Baloer series with o Speetrosepe and eql-

late the wavelensths,

= retdoand dseuss Behr'e theory of the Fydroren ator,
- letemine the ey levely F the Bohp aton,

- ¢tleulate the Jedp - Ll wove agee seinted with electrons,

protons, and cther parvicles,

Wave len-th of the standing waves 1in the
Sohr aten,

- diseuss the wark of tucquerel, Rutherford, and Curd.,

the alpm, Yeta, and (A3 Pays pessing
thrwh the LlLCuPlC 2L mymetic field 'S,

= .ehemine the vl city and kingti r”

Cenerty of alpha partieles
wine muelear o 1lision,

and beta partiele eImiss-
l nul

series for uranium op 3 {T2ph or chart,
Write the nueleap rexetion equations

for lpha and ota
Msinterratiog,

otren
and linear acec? erators,

o0 and fusicn,
discuss the Michelsen - Morely €Xperiment,

discuss the bases S and sirnificances of Binsteing! pestulates,

86
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- l'. W e e "‘hli:"

Per Lo fung)

'7<wx,rvurn'in rk
Lo

]
'

Tl fr e dns iy Lenth, ting, pag y and
M s cbjeet. ol e speed ~f 114,

Grace 12

—_—c

~ weibe the gawp]? raretiong far peg spiration an)
Terentntiog,

- eXpain that poaniung sbtain usatle CICTCY Oy breakine

the " onds of hig CREr Ty i leeules,

= weserte the funetiop o neeicsinetriptosghote (ATP) in
(e Lie ronetions,

= Al Sho ATPADp eyele and explodn what happens during
tie avele,
- v,cr WL G neehanisn (pathy 25

) of awcobic p respirations
yletieis, ¥rols eitr.

¢ acid eyele, teleetyon transpert,

= 1%t funet. G erteehr

(eyteearam A3)'

TS and eytoehreng o¥idase,

A

~ &line oxddative PhospRiTylatiar,

- CumnYs and centras

t aerchic regpiration, ang 2nzerobie
respiration,

)
-emmma~wwmffeHerwmwmm explain what

happeng SIS the four stazes y and rclate the de+°113 of
recriiation b the simple CQU“tl

- 183 the produets (qualitative and quantitative) of
respiring cp lermentln 3 various substrates,

~ deaoribe the ea rly histori
exmerinents of Vardelrent,.
delaugsure and Enzdmann,

" - 88
aon 20
+
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al development 1noluu1n~ the
PP‘C"tley, Inrenhhusz
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