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Scienﬁf‘ic Method

1. Identify a problem/question/purpose (must be in sentence form)

2. Gather background information
What do I already know? '
Key words/vocabulary :
Identify variables/units of measurement

3. Create a hypothesis (must be in sentence form)
Must be a positive statement '
Ex) I predict the soil will increase in temperature.

4. Test hypothesis/design experiment/follow procedure

5. Observe and collect/record data
6raphs, charts, time

6. Analyze data/reflect on results

7. Conclusion
Restate the question
Identify and use key words
Incorporate data from lab to support ideas
Prove or disprove hypothesis

All grade levels will follow these steps. In 6™ grade, the conclusion may be a
set of specific questions about the lab. In 7" grade, part of the conclusion
will be completed. In 8™ grade, all of the conclusion will be completed.



FORMAL LABORATORY REPORTS

Formal labs will be done on the computer/typed {word processor spreadsheets and
graphs). Follow the format below.

TITLE:

OBJECTIVE:  The purpose of the experiment should answer the questions
“What and Why?”

MATERIALS: List any and all materials/equipment used in the lab.

THEORY: This should be a discussion that must include pertinent vocabulary,
- definitions, equations, formulas and constants used. The
discussion should also contain information about significant.
individuals relevant to the lab, if applicable.

PROCEDURE: In detailed paragraph form, you should describe the necessary

steps to complete the lab. By following your procedure, the lab
should be reproducible by anyone.

DATA: Include a copy of all data collected during the experiment in typed
table form. Data must include measurements and observations
obtained from the procedure.

CALCULATIONS:

Show all results of calculations involving data and error analysis. One example of
each type of calculation is sufficient.

ERROR ANALYSIS FORM:

% error = abs [theoretical value — experimental value] x 100%
theoretical value

relative error = abs [difference between two values] x 100%

average of two values

GRAPHS: Follow the graphing protocol, when applicable.

DISCUSSION: This section should be in essay form. Discussion points should
' , include answers to questions, relationship of data and theoty, an
account of errors, and final summation of ideas. This dzscussmn
essay must be evidence-based.

RAW DATA: Be sure to attach your raw data to the end of the formal lab report.
(Pre-Lab) :



Highlands High School |
Science Department Graphing Protocol

Guidelines for Creating a Graph

General: _ -
e Make use of the entire graph paper
. Use a ruler for all “straight” lines
Title: B
. Y Label vs. X Label
Axes:
. Labels
. Units
. Consistent scale _
. Assign X axis as the control variable
) Assign Y axis as the dependent variable

Analysis and Interpretation:

. Best Fit Line

1 Equation with correlation _

. Relationship between data and concept
Sample Graph
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P=21+2w
A=lw

A

i
(T

C=2nr
A=axur

SA = 4xr2

V=253

SA = 2lw + 2Ih + 2wh

V=1lwh

w

@ +b)

p SA= 27xr? + 27rh

V =nrh
Pythagorean Theorem
a c?=a?+ b2
b
Law of a __b __c¢
| Sineg:  sinzA  sinZB  _sin£C
Lawof - -
Gosines: o2 = g8 + B — 2ab cos £C
Simple interest : I=Prnt
Compoaund Inferest A——-P(1+hr—)“

(n times per year) :

Quadratic: Formida :
if ax® + bx + ¢ = 0, then

—=b + /B — dac
X = %3 .

Distance Formula :

d= [l — X + rs — ¥P

ing = %P o= 8
sinf = hyp . cosh = Eﬁ
opp
tan@ = o
fions : =
Permutations Pin,n =T
. . . _ n!
Combinations : Clnn = T
0 Term of an to
Arthmelic a,=a+@p-1N0d
Sequence : '
n® Temofa : .
Geometric a4 = art™h
Sum of an Adthmefic Sess

Sp =322 + o —1)d

 Sum of a Geometric Series :

_a=—-ar _ai —-m

Sn =5 Sn==y=%
Sum of gn Infinite § =2
Geometric Series : t—r
Base Change log, x= e X
Formula : b loge b
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BASIC LAWS and CONVERSIONS

] CONVERSIONS GRasep

1 kilometer=1000 metars
1 decimeter=1/10 meter

1 ¢entimeter=1100 meter
1 millimetaer=11000 meter
1 Hter=1000 miltilitars
1inch=2.54 centimeters
1foot=30.5 centimetears

1 yard=0.92 meters

1 und-=453bB°8mma
1kilogram=1000 grams, or 2.2 pounds

HEAT &

To convert Fahrenheit to Centigrads: Sub-

tract 32 from F, then multiply by 5/8, written
C=5/3 (F-32). Note—-Centigrade is how re-
forrad to as Celslus. {Note: 212F=100C). To
convert Centlgrada {o Fahrenheit; Mulgg!y c
by 6/5, then add 32, written F=({B/5C)4-32.
To convert Contigrade 1o Absolute or Kelvin
acale, add 27310 C.

Tooonvert Fahranheit to Absojute or Kelvin
scale, first convert F 1o C, then add 273.
Boyle's Law: pixVi~p2xVa at constant
temperature. Zero degrees Kelvin is the low-
ast possible temp.

In Kelvin Absglute tamporature scale:
water bolls at 373K, freezes at 273K,

" Chartes' I.aw—-\v-r-;-— = '-E-ntoana!. press.

Combination of Charles’ and Boyle's Laws:
T+ Tz

When heated through one degree Centi-

grade, any gas expands--z;—s of its volume

at Q degrees Cantigrade if the pressure re-

mains constant. One BTU is the heat required

to ralse the temperatura of 1 pound of water
- through 1 degree Fahranhelt, .

One calonle Is the heat raguired to raise the

temperature of 1 gram of water throlgh 1 de-.

grea Centigrade. .

Specific Heat: heats required to raise the

termperature of a unit mass of that substance

through 1 degrea. if H is total heat and M Is

mass, HaM X8 Xx(tg—t).

Heat of melting, or heat of fusion, L, is tha

quantity of heat neaded to melt one unit

weight of substance without changing s

temperature, or H=MxL.

80 catories of heat is raT;Ired to melt 1 gram

of Ice without raising its temperature.

Boiling point of ltquid: that temperature at

which the vapor pressure 1s equal to the pres-

sure above the tiquid.

0.427 idiogram-mster { kg-m}=1calorle.
Work

mechanical equivalent of heat

The work required to produce a unit quantity

of heat is called the mechanical eqtivatent

of heat.

MBS HORSEPOWER MENMSSSEENG

1 horsepower=~550 11-ib/sac

_torce (Ib)x distance {ft}

550-ft-ib/secx time (sec) -

friction force
weight

Horsepower=

Friction constant=

RAD ROOTOQR

' WnrkqurcaxDiBthoe_mdwd.

~ clined plane ~

work .
Power=
time

1 watt=10,200 gram-centimeters per sec.
1 kifowatt is 1000 watts ]
1 kliowatt is approximately 1% horsepower.

Pyne is absolute metric unlt of torce. Brgisits
unit of work,

1 Erg=force of 1 dyne acting through 1 cen-
timeter,

1 Joule~10,000,000 ergs, or about % foot
pounds.

The Iaw of work when friction is neglected:

Effort force x effort distance=resistance
force x resistance distance.

Machanical advantage of a machina=
resistance force
) effort force
Whoen friction la zero, :tacluniml advantage
affort distance
ofa machhu-_: resistance distance
Machanical advantage of a laver=
sffortarm
rosistance arm

Moment of force =force X laver arm
Frictiontess mechanical advantage of anin-

‘ fength
helght
Frictionless mschanical sdvantage of a
clreumference of whesl

clreumferencs of axie

e PRESSURES AND DENSITIES B2E

wheol and axlew

1 column of water 1 foot deep~62.4 pounds

ar square foot, or 0.433 pounds per square

nch. 1 column of watar 1 centimeter deap=1
gram per square centimeter.

Specific gravity=numbsr of times a sub- -

stance Is a3 heavy as an equal body of water,

-. or Speclfic gravity (liquld) =

waight of liquid
waight of equal volume of water

mass
Danshty volume

Prassure =depth x density, or force per unit
area. An [ncrease in prassure is transmitted
equally theough the liquid.”
Specific gravity (solid)=

weight of body

waolght of equal volume of water

~ or Specific gravity (solld)=

welight of body
loss of weight In watar

One cublcyardoiairwai?hsabout 2 pounds.
Atmospheric pressure af sea {evel = about 16
pounds per square inch. '

HEERE VELOCITIES AND ENERGIES BES
distance
time
change of velocity
time

Velocity=

Accsleration =

32 ftisec

Acceteration of gravity= pe
Gentripetal force = weight

accelaration of gravity
{velocity)?

radius
Potsntial anergy =weight of body x alevation

welght
ration of gravity

1
Kinetic 'Mb‘* 7 accela
* (velotity)®
Momentum=mass of body xits velocity -
weight .
accelerationofgravity - b

Perlod of a pendulum: T=2» 9
Wavs velocliy=wave frequency x wave
length, orv=nxt

Spesd of sound: 1050 feet persecond Inairat
0 degrees Centigrade. Veloclty of sound in-
creases 2 faet per second for each d
Centigrade rise in tamperature above zaro

" degrees Centigrade. .

EEENNEEEE ELECTRICITY SRS

1 ampere=1coulomb per sacond

1 voit=1 joule per coulomh

potential diference
resistance

volts’ ol v

ohms R

Ampere=electric current; valt=potential
difference; ohm=eglectrical resistance.

One volt potantiat difference wilt drive 1 am-
pere through a resistance of 1 ohm,

The resistance of a conduciorcan bs calcu-
iated by the formule: ‘

K f wheratllslength
Re - disdiameter, and
d® \ kis constant.

The combined resistance of conductors con-
nected in parallet s

1_1.1,.1

R: R R Rs

1 watt is the power of a current on 1 ampere
when the potential diffsrance g1 voit .

To compute slectric ﬁ:wu: P {power in
wattg) = groﬂago in voite)x! (current in am-
peres), or P=VxI,
To compute the heat (H), produced by a cur-
rent (1), th h a resistance (R), in a time (1),
use the equation:

Haei2x R 10,24 cal/watt-sec.
RN LIGHT AND LENSES 1NN
1 foot-candle: Tha Hlumination of any point

Ohm's Law: Current«

or amperes~

- on asurface 1 foot from a standard candle.

Intensd d
———

Vaiocity of light=188,000 miles per sec.
Index of refraction =
valocity of light inalr
valocity of light in the substance

tlon: e x = w
Lans image squation: Dn'x o :
Magpification= - )
imagetength  imagedistance -

objectlength ' object distance

The NAVY

Adventure




PHYSICS FORMULAS

SCIENTIFIC NOTATION . Relationship batween Mass and Energy: £ = mec*
‘ . Ewenergy - m=mass ¢ = velocity of light
Prafives and symbols to form decimal mulliples ard/or submuliiples. :
Power E - Decimal OPTICAL HELATIONSHIPS
of ten Notation Equivatent Prefix Phonic Symboal S
109 E+12 1000000000000 tsra  tera B T Wave Formu: »=f .
10° E+05 1000000000 giga jiga G vewave speed  f= |requency m)\ = wave lenpth
100 E+06 1000000 mega mega M UnHormly lfluminated Stuface: £ «
10 E+03 1000 Hio kil'o k E = illumination 3
}g‘ ‘:EE + 03 ' 1?3 heoto  hekto H Im = fUmindus fiux A= unllormly Illumlnalad area
i E f'.§’1 ‘ 0.1 decl ﬂ’.,i,‘f.‘ ‘:f lmaces in Mirrors and Lenses: 'ST""D“
102 E-02 - 001 centi sen'tl c S, = object size D, = ohject digtance
10° E-03 0.001 mih  mifl m s|=;magesize o md{m
10* E-08 0.000001 micrs  mitkro p 11
i0®* E-09 0.000 000001 nang nano n Facal Length of Mirrors and Lonsges: 'T TJ"*"D"
107 E.q2 0.000 000000001 ploc  peko  p f= focal length !
10 E-18 0000000 000000 001 femto fem'tc ¢ , = objectdistance D, = imaae disgtance
0% E-18 0.0000000000000000G1 aito  atto a Snefie Law: 1,800 =160,
; = refractive ifidex of ith materfal
KINEMATIC FORMULAS &, « angla between ray and norma to surface
Coeftl — .
°::"' of Friotian: p = ELECTRICITY AND MAGNETISM
p = cosfficient of friction : : ) .
F = force of friction N = force normal 1o surface Electric Current: / =-%‘
Velocity: v, =!- . f=curent g¢=quantiyoicharge  t=lme * :
, . a4
v, -averagevemcny Coulomb's Law of Electrostatics: F=k-—b-l .
d'= distance - = elapsed time f-mmmmharges :
Acceleration: o a-’-,-‘-"— -qzspmchxdafmamea . - ;
a,, = average scceleration v, = inttial velocity tance separating chasges -
v, = final velocity ¢ elapsed time Capadumofacapacltor c= L
Newto Motio . C = capacitance of i
F= for::‘ea 2": -l-"&lnwau!.’st e hoceteration ' V = potential d*"em between plates :
g = charge on elther plate - . -
Law of Univerel Gravitation: # =G ~ir2 : Ohmm's.Law of Resistance: £ = - -
F = force of attraction mvm, = product of masses E = emt of source I = cymrent in the chreult B .
G = gravilational oonsmn;w’ d  distance between their centers R =resistance of the circult ‘
‘Centripets! Force: F=—- dJoule’s Law: 0 = PeRer , . <
Fucottpeaiforee - O=heatenergy I=cument R w=resistance ¢«=time -
= MAsS T v=veloclly r = radlus of path Faraday’s Law of Electrolysis: m = 2o/ s
, T ‘ m= mass # = electrocharnical equivalent © .
Pendulum T= 21‘1' —_— . I = cument t=time . -l .
T = period I =langth g = accsleration of gravity | inducad emt: Coft in a Magnetic Fistd: £=-~ Z S
Work: W= fsd E=induced emf N = number of turns .
W =work Faforce . d = distance Ad/Ar = the change in flux linkage in & given Interval of ime
'Idoal Mechanical Advantage: IMA = 44 ‘Induced emf: Conductor I a Magnetic Field: £ = Betwv
dlslanoemughwhr&':gappliedt:rce#acts E=induced em! B = flux density of the magnetic fisld
d‘=mstanmwaumomaga1nstfmwmmnmcﬁm += length af conductor .. e
Actual Mechanical Advaniage: AMA = WIF v = veloclty of conductor across magnetic field
Mechanical Equlvalem of Heat: W= /o0 . instentaneous Voltage: e= 5, 8in O
Wawark  J=machanical aqtﬁvnlem ofheat @ =hsat em lmmamuﬁtmge
B"'n angla between ths plana of the conducting loop and the
ENERGY RELAT'ONSH‘PS perpendicular to the magnetic flux (displacement angle)
Kinetic Energy: K=/, mn? '
= energy = INass = Instantaneaus Current: i=l_ sin©
K «linatia " v = veloclty {= Instantaneous currant .
Potential Energy: V= muygrh : I = maximum owrrent
¥ = potential g = acceleration of gravity &'= displacement angle

W =mass _ h=verﬁ¢atcﬁstame[hemht)

Ii'you'dliketouscyourmath andphyncsknowledgeinahiﬂ:—hchem'umt.
consider the Navy. You'll find plenty of opportmity and frequent chances for advance-
ment based on your abiliry and performance. In the Navy, jou'll recaive a good paycheck -
and Mﬁmwmmﬁmmwmmmwﬂlmmmmra -

‘ For more delails, call tuII-fme:l-SM—USA-NAYY. nrvisix tleavy‘s Innmt Web
. sne, bnp.Jl www.navyjobs.com. .
Puam Rim. call tatl-free 1-8%873—6289

. LEr'HiE JOsAgY Beety



TRIGONOMETRY

Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 8 < /2.

g sing=22 oo P

% hyp opp

2 =24 - hyp

e & cos 0 hyp sec 8 adi
Adjacent ;
an 6= cor g 2

adj opp

Circular function definitions, where 8 is any angle.

sin A = 2 csc f = z
r y
cos 8 = d sec § = L
r x
tan @ = 4 cotf = ad
x Y
Reciprocal Identities
. 1 1
sinx = —— Secx = tanx = ——
. ¢€sCx cosx x
cscx=—1— cosx“—l— 'cotx"L'
sin x secx tan x

Tangent and Cotangent ldentities

sin x COS X
tanx = —— cotx = —
cos x sin x

Pythagorean ldentities
sin®x + cos®x = 1

1+ tan?x = sec?x 1+ cot?x = cselx

Cofunction Identities

. m o .

sm(z - x) =Cos X COS("‘2" - x) = sSmx
w ki

csc(a— — ) = Secx .tan(i - x) = ¢cotx

SC(E— )=C X COI(E— )_t
§ ) X 5C 2 X| = tanx

Reduction Formulas
sin{—x) = —sinx cos(—x) = cosx
cse{—x) = —cscx tan(—x) = —tanx

sec(—x) =secx . " cot{—x) = —cotx

Sum and Difference Formulas
sin{u = v) = sinucosv £ cosu sin v
cos{u'£ v) = cosucosv ¥ sinusinv
tan u + tan v

tantu % = —_——
an V) 1 Ftanutanv

Double -Angle Formulas

sin2u = 2sinucosu

cos 2u = cos® u — sin?
2tan

tan 2y = ———+—
1 —tan?u

Power-Reducing Formulas

sin? g = 1 —cos2u
2

3 1+ cos 2u

cos? y = ——
2

tan® u = 1 — cos2u

14+ cos2u

Sum-to-Product Formulas
. . _ . futvw u-—v
smu-l-smv—Zsm( ) )cos( 3 )
ginug — sinv =2 cos(u + v) sin(u - v)
2 2

2 co (u+v)co(u-—v)
T2 T2

]

cosu + cosv

=2cos?uy—~1=1-—2sin%u

cosyu — Cosv

osv = =2 sin(“ ;’ ") sin(” .
Product-to-Sum Foermulas

sinusinv = %[cos(u —~ v) — cos{u + v)]
COsSUCOSY = %[cos(u — v) + cos{u + v}]
sin u cos v = é—[sin(u + v) + sin(u — v)}

cosusinv = —Zl-[sin(u + v) — sinfu — v)]

’)



