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SAN DIEGO MESA COLLEGE Name:

PHYSICS 195 LAB REPORT Date: Time;
TITLE: Projectile Motion Partners:

Objective:

To predict the position of a particle moving in two dimensions, thereby testing the
vector nature of displacement, velocity and acceleration.

Theory:

Assumptions:

1. The Earthis stationary,flat, airless,and hasa constantacceleratiordue to

gravity of 9.81 m/3
2. Thevelocity of a particlemovingin two dimensionganbetreatedasthevector
sum of its motion in the x and y directions.
Equations of Motion for constant acceleration:
X - direction y - direction
1. VfX:VOX+a(t 1. ny:VOy+Q/t
2. X=X + Vot +05at 2.Yi=VYot+ Voy t+0.5 g1t
2_., 2 )

3. Vix " = Vo + 2 gAX 3.V " =Vo + 2 gAYy

Projectile Motion Equations: (usingward as positive reference directioNjote:a, =0, g= g

X(t) = Voxt

y(t) = Yo+ Voy t D 0.5 gzt

Viy = Voy - Ot

Equipment:

1 and 2 meter sticks Spring launcher
Safety Goggles Plumb Bob
Carbon Paper Colored Paper
Masking Tape Ring Stand & Hoop

Procedure: PART I:
Using themiddle launch setting on your projectile launcher, determinespleedof the projectile as it
leaves the gun by measuring the range and the time of flight.
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Diagram: -
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\ Y Y
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Data:
X motion y motion
Xo = 0m Yo =
X = Yi =
Vox = ? Voy = 0
a = 0 m/s’ a = g

Calculations: Pay close attention to signs! Show all work

[Vox |= W | = Initial projectile speed =

Vox = Vo = Initial projectile velocity =
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Procedure: PART II:

Predict the landing location of a ball launched from the table at an angle of 40 degrees with respect to th
horizontal, if it has the initial projectile speed found in part I. You must show all work and the instructor
must approve your calculatiobsfore you actually take data. Explicitly show all units and calculations.

—
—

/

bottom of ball
Y

Yo

< AV2
< Af

When the launcher is inclined, what is the initial speed of the ball?

When the launcher is inclined, what is the initial velocity of the ball?

When the launcher is inclined, what is the predicted time of flight of the ball?

t=

When the launcher is inclined, what is the predicted range of the ball?

AXp =

Now, lower the rear of the launcher until it makes a 30 degree angle with respect to the horizontal. Use
the middle launcher setting again and take 5 launches, recording each landing location. Record the
average range and calculate the percent error between the predicted and actual values.

AXy =

Calculation of Percent Error:

meas "

X
[Pmeas = Zrredlng 00

meas

%Error =

% Error =
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Procedure: PART llI:
Predict the height of a hoop mounted on a ring stand that will allow the ball launched under the condition
of part Il to pass through the center of the hoop when the hoop is located 2.5 meters from the launch
point. You must show all work and the instructor must approve your calculagém® you actually take

data. Explicitly show all units and calculations.
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bottom of ball

Yo ] //Ji

h \
v J Q
A 4
Data:
X motion y motion

Xo = 0m Yo =

Xf = 2.5m Vi = h
Vox = ? Voy = ?
& = 0 m/s’ a = g

What is the predicted time of flight of the ball to reach the hoop?

t=

What is the predictedeight of the ball with respect to the floor at this time?

h, =
Carefully position the hoop so the center of the hoop is 2.5 meters horizontally from the launcher and at
heighth with respect to the floor. While the instructor observes, take your shot and see if the ball passes
through the hoop. If it does not, adjust the height of the hoop until the ball passes through.
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Record the measured height of the center of the hoop and calculate the percent error between experime
and theory.
hy =

Calculation of Percent Error:

meas

0 _ X Xpred
YoError = ————— %100

meas

% Error =

Draw a clearly labeled diagram and calculate the velocity of the ball as it passes through the hoop

Draw a clearly labeled diagram and calculate the velocity of the ball as it reaches the floor.




Physics 195 D Projectile Motion Page 6 ob

Conclusion and Summary of Results:
Write a brief conclusion,including a brief discussiorof the physicsinvolvedin this experiment,
including possiblesourcesof error andtheir affect on your results,and indicate whetheryour
results give support or validate the purpose of the lab exercise.



