85 Fizix-Power

¥

FIZIX ——

Interactive Drscovery, Expforatron
and Application of Physics

A Learmng Tool for
: Hfgh-Schuuf and College Physms

" Actus f’ntenﬁa, Inc. (Pareht Pending)




What will it do for the students?

* High School
—Build problem solving skills
—EXxpose the reality behind the equations
— Change perception that “physics is hard”
— Attract more students in science &
engineering
—Help disadvantaged students



What will it do for the students?

» College
—24-7 help in large classes

—Change perception that “Physics is a
weed-out class”

— EXxcite them about what lies beyond
Introductory Physics

— Better prepared for specializations
—Retention



What will it do for the students?

» Helps entire spectrum of performers

—High performers can explore on their
own and go beyond the expectations in
a beginning Physics course

—Low performers improve their ability
with more practice and help from the
software.
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How Concept-Map Works-2

Displaying all variables in map

Azept Changes (Enter] Discard Changes [Esc) Add Derived Variables
KNOWN variables DESIRED vanables
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Pose problem 7 Grey-g c

v Launch Angle - theta i

On “VarlableS” il @ Launchelocity-Y
window e -

W xFinal -t [

W nitial - &

| wWelooty - x (" w-elocity -y _x

v y-Final -yt i

W yInitial -y {

| y-Yelocity Final - _yt " yWelooiy Final -V _yt

| yelociy Intial -y " yelociy Infial - _yi




How Concept-Map Works-3
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How Concept-Map Works-4

Fost Proceszzing ‘

Concept_Map atep 1: Salved vanable "s-Yelociy™
displays it equation 'Launch"
SOIUtion—StepS Step 1; Solved vanable "Launch

Welociky' in equation "Launch

Step 1: Solved vanable "v-elocity
[ritial" in equation 'Launch"

Step 1: Solved vanable "Time" in
equation "=-Fozition"



How Concept-Map Works-5

Computations in
“Solution”

window.

Simultaneous Equations

Simultaneous Equations Solution
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Vectors
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55 Vectors
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" Rectangular Components
7 Mon-Rectangular Components
" Polar Coordinates

" “ector Along a Line

Vectors

7 ector Addition
7 Dot Product
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" Triple Product
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1-D Kinematics & Newton’s Law
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Projectile
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Relative Velocity
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Circular Motion
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Coupled Motion of Two Bodies
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Collision & Momentum

Fully Inelastic-x

ol onTy E ;;,-"
w-Mamentum Congervation - Fully Inelastic-p
"-\\ /,-"f
.:-""'-FFF-F-
ﬂ
e ~ e
5 .-f"ﬁ .-f
H"- i .-P"FFF
., e
)/ el
‘\"-\.
- M\""\ __,_,.,-F""FFFF
l-..l__.-" }_f__,_,.ﬂ"
.-"'f _"__,.;-" i
-/_,-" Vot N
f .-P'ff x"'\.
. e
y-Mamertum Caongeryeation it
- e
""—a._\_\_\__\_\- H""\
_‘_‘-\-\.\_\___\_\_\- 1'"\-\.
o T,
"-\-\.__\_\_\_\_\_\_-\-\- ‘\\\

Elaztic Collizion - KE Conseryation



Conservation of Energy
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Planets and Satellites
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|deal Gas Law
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18t Law of Thermodynamics

Add/Subtract Heat - Phaze Change
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Carnot Cycle

Carnot Cycle

g

M Pressure [ Wolume W Temperature W number of moles

Heat in O,

| 100000 |0.0997s |500 2

Ready I Calculate I

Given at state-b: ch

Temperature d

W Pressure [ Wolume

Given at state-c; choose one

I Pressure [ Wolume W Temperature
106316 311045 |200
Feady I Calculate

Pressure

Walurne

Temperature

213833

|1.58522

|00

</ Heat [nflow]

Isotherm T,
{50000 |0.19953 |500 Heat out QC K L

-

Ready I Calculate 7

Calculate "wark, Heat, and Energy

ID.EEEEE

|Ba15.39 [Bg15.33 |0
EEES o |-a978
|-2305.13 230513 o
|-9976 o |9976
|4610.25 461026 |0




Gas/Diesel Engines
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Efficiency - Heat Relation

Efficiency - Temperature B elation

Efficiency

Coef. Performance - Heat Relation

Coef. Performance - Temperature Relation



Simple Harmonic Motion

b axirmum Welocity Aingular Frequency

Frequency -
Amplitude

fl/l

M axinium Acceleration

Ferniod

Phase

doceleration

Energy

Dizplacemeant

Welocity



Organ Pipe

Open Pipe

Speed-Frequency-w avelength

View Wave Shape

Stopped Fipe



Organ-Pipe (contd.)

-~

55 Organ Pipes

BE)

* Open Pipe

Fipe Length =

Open and Stopped Organ-Pipes

—

Enter1,2.3.... [harmonics for
O pen Fipe and overtones for
Stopped Pipe)

" Stopped Pipe

|2 Wavelength

Velocity Antinodes shown (pressure nodes = velocity antinodes)

Start

A




Bernoulli Equation
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Point Charges
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Distributed Charges
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Capacitors

Electnc Field in Plate Capacitor

Plate Capacitar with Diglecric - Perrmittisvity Cylindrical Capacitor with Dielectric

Charge, Yolkage, Capacitance

Energy Stored in Capacitor



RC - Circuits
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#d Electrical Circuits IEJ 5 equations m‘f

RC Circuits
SR |3_ _ + (1IR1) (w1-v2) + (1FR2) (w1-v3) -W1=10

il Bl | HELF IR (w2 vl )+ (1 /RE Cv2-v3) #1131 = 0

Ground Mode 3

vl - w2 = Yoltage Source-1

121 = Current Source-1

vi= 10

TITTTE
TITTTE

Enter Capacitars

Red Blue End-1

77
©-
77
777e

Show Equations

o
o
>
]




Lenses

Lenses

Select any Two Enter Values
W Object Distance | Image Distance Object Distance |3

W Focal Length r hagnification IE
Facal Length

the variables.

Be careful about the signs of f@ﬂ%&g&iﬂa@

Object |3 Image I'B Focal IB M agnification
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Mirrors

m5l Mirrors
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Sign Conwention |

Mirrors
Select any Two Enter Values
[¥ Ohbiject Distance [~ Image Distance Object Distance |4
¥ Radius of Curvature I~ Magnification I—
R adius Kl

ﬂl Be careful about the signs of

the variables.

| Compute I

Object distance larger than R

OC = radius of curvature R
OF = R/2
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