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Physical Model with Mathematics

I Wihraton Table

Modeling is the part of solution of an engineering problems that aims towards producing
its mathematical description. This mathematical description can be obtained by taking
advantage of the known laws of physics. These laws can not be directly applied to the real
system. Therefore it is necessary to introduce many assumptions that simplify the
engineering problems to such extend that the physic laws may be applied. This part of
modeling is called creation of the physical model. Application of the physics law to the
physical model yields the wanted mathematical description that is called mathematical
model. Process of solving of the mathematical model is called analysis and yields solution to
the problem considered.
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Physical Model: Projectile Motion

Projectile motion refers to the motion of an object projected into the air at an angle. A few
examples of this include a soccer ball begin kicked, a baseball begin thrown, or an athlete
long jumping. Even fireworks and water fountains are examples of projectile motion.
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Physical Model: Projectile Motion(Example)

X7|& X 30m/sec, LALZE 40 9| Excel 2 &

@‘”‘Hq,ﬁ,h, fc
iad —
_ £ | s HOX HOOLE =M HOEH 3
%74 E xcos(FAHT ) =
B & oo ag -1 -0 X [E =l
-B1*COS(RADIANS(D1)) < e ———
027 o lllk 2 2-|[E-[O- L% [E= S
- . Sz & == E E]
Z 7| E Exsn(EAHLE) - € -
- | ™
=B1*SIN(RADIANS(D1)) € A | B | C | D | E
1 | ==L b LAIZIE A
LI
*XFHoME 7t 2 22|F 22 530| XESIEE, 3
SHIISEMUF =£0(0f S O|Eict 4 | M7= ¥ v x-ebler y-msia
5 0 0 0 2298133 . 3
=E5-9.81 <« & =02 S e R S0 .47 367
7 2 4596267 2875726 2293133 -G
a8 3 68.944 2842088 2298133 -10.1464
g 4 9192533 18.27451 2298133 -19.9564
10 5 1149067 -168186 2298133 -29.7664

Sezzoera



Unique Origin

Unique Future

Physical Model: Projectile Motion(Example)
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Physical Model: Projectile Motion(Mathematical Formula)

Horizontal Motion: dVX = U Ccosé

ol > y=-0.5gt" +vt+y,
dv

Vertical Motion: — Y — ysin@ — gt
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http://www.ngsir.netfirms.com/englishhtm/ThrowABall.ntm
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Physical Model: Projectile Motion with Air Resistance

In our study of projectile motion, we assumed that air-resistance effects are negligibly small. But in fact air
resistance (often called air drag, or simply drag) has a major effect on the motion of many objects,
including tennis balls, bicycle riders, and airplanes.

T

=0

& 0 HiIE: V=(V \V/ ) 27|
X1y =E
Myrtsza=(a,a)
0 + VZ4+V2 -V LV +v
53 g=(0,-9.81) o)+ e A7t E
=L
S| Me2 S0 Yot E2, &Hio| A & JtHEICH
AZLE

37| X% -

—c|V|v =—cv Vi + V] = (— CV, 4| Vs + V5 =V, [V +v§)

Nertse: S8 + S7(MY

=(0-0) + (-c|v|v) CEE T b



Unique Origin

Unique Future

Physical Model: Projectile Motion with Air Resistance = OT
How can we determine the constant c?
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Physical Model: Projectile Motion with Air Resistance (Excel)
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Physical Model: Projectile Motion with Air Resistance (Excel)
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Physical Model: Projectile Motion with Air Resistance (Excel with obstacie)

1

see: v=(v,v,)

Mgrtas a=(a,a,)
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Physical Model: Projectile Motion with Air Resistance (Excel with obstacle)

Projectile Motion
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http://galileoandeinstein.physics.virginia.edu/more_stuff/Applets/ProjectileMotion/jarapplet.html
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Physical Model: Applications of Projectile Motion
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i 1, Complicated Mechanical System: Mechanical Vibration
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