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Introduction

*Physics | with Calculus and
Lab

* Textbook: Matter and
Interactions

*Coding environment: visual
python (vpython)
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Y velocity (nvy's)

Why #1:
visualization/animation
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Why #2: overlapping skills
Example: concept of variable
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Why #3: layered complexity/calculus
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rocket.p = rocket.p + Fnet * dt



Model rocketry

m = rocket
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Schedule




constant forces, vertical flight,

Paper-and-pencil calculation:
-
no drag ]‘

® ° 0,072 IF
: | et off g
: J2 (1 ] )
: > h=—|—+—
® ? °°°° N, 2m \ F  mg |
gﬂwﬁ
Thevst 280N

® <°:°)°>- Impvls@ € 25 Ng



Computational: non-constant
forces, drag, vertical flight
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Computational: coding

pynprfafin_nc.

1 XXOXXXXXXXXX
Fair = XXXXXXXXXXXX
else:
Fair = XXXXXXXXXXXX

Fnet = Fgrav + Fair + Fthrust
print('time (s)=',t , 'Fnet (N)=', Fnet, 'Y-position (m)=',rocket.pos.y)

XXXXXXXXXXX

XXXXXXXXXXX #new value for rocket

XXXXXXXXXXX

rocket.p =
rocket.v =
rocket.pos
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rocket.p + Fnet * dt
rocket.p / rocket.m

rocket.pos + rocket.v * dt



Example m=0.025 kg

Rocket vertical position versus time
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Fall 2025: class data (red)
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Conclusions:

*There are many
benefits to coding [=] i
in the first year. 2.

‘Model rocketry Is _
fun, and provides %
many layers of
complexity.




Experimental height: use two tracking
stations to find height average and uncertair
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