Physics Cannon Lab

Briefing - Procedure

The science department has developed a new weapon - the Giganto Cannon. The defense
department, after being advised of this development, has rushed their top technical staff
(disguised as high school physics students) to evaluate the prototype. This staff must find the
velocity of the new cannon using TWO different methods. A test range must be constructed to
measure the needed variables as shown in the diagrams below:
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Experimental Data - Data Table [Group]

Method 1

Distance, y; (ball —initial) | 1.05 m

distance, y ¢ (ball - final) 0.953 m

distance, x (ball) 6.43 m
Method 2
Mass, M cannon (CANNON) 1.25 kg
mass, m g (ball) 0.055 kg
time, t cannon (Cannon) 1/60 = 0.0165 s

distance, S cannon (cannon) | 0.0226 m

velocity, Vcannon (CaNNoN) 1.41 m/s
calculated

Test Data Evaluation

PART I: Team Member 1 =

Calculate the velocity of the ball in m/s using Method 1.

V 1pan = 45.6 m/s Show all calculations:
y=¥i—V¥i=0.097m Vertical Horizontal
vi=0 X=6.43m
Vertical a=-9.8m/s’ Vpall = ?
y = Vit + % at? y=-0.097 m Vpanl = X/t = 6.43m/ 0.141 s
-0.97 m =% (- 9.8 m/s%) t? t="? Vanl = 45.6 m/s
t=0.141s

air resistance State a variable associated with the ball in flight that was not taken into
account in this calculation that could have affected the velocity of the ball.

low Would this variable cause the calculated v to be high or low?



Part Il: Team Member 2 =

Calculate the velocity of the ball in m/s using Method 2.

Vopa = 32 m/s Show all calculations:
@;rl' 0 =mMeVe + MyaVoall
Before 0 = (1.25 kg)(1.41 m/s) + (0.055 Kg) Vi
< O %’ Vball’ =32.0m/s
After
friction State a variable associated with the cannon that was not taken into account

in this calculation that would have affected the velocity of the ball

low Would this variable cause the calculated v to be high or low?

Part I11: Team Member 3 =

The velocities must be presented to a number of politicians not familiar with the metric system
and the results checked by the GAO (government accounting office). Also the final vertical
range of the cannon must be calculated to see if it can hit low flying birds.

Are the two velocities for the ball within “allowable” experimental error? Assume allowable
experimental error to be 15%. Check yes or no below.

YES v NO Show calculations:

% error = (32 — 45.6) / 45.6 x 100 = - 29.8 %

Calculate the values for both velocities above in mi/hr.

V1ipall = 102 mi/hr V 2pall = 71.5 mi/hr_ show conversions:

Vpa = 32 m/s(1 ft / 0.305 m)(1 mi / 5280 ft)(3600 s/ 1 hr) = 71.5 mi /hr

Vianl = 45.6 m/s(L ft / 0.305 m)(1 mi / 5280 ft)(3600 s / 1 hr) = 102 mi /hr



Part IV: Team Member(s) =

Extra Credit - All other parts of the lab must already be complete to receive credit.

Calculate the maximum vertical range (how high it can shoot) in both m and feet. Use the lowest
calculated velocity for this calculation.

Height (m) =
Vertical
v; =32 m/s
vi=0m/s
a=-9.8m/s’
y="7?

Height (ft) = Show calculations:

Vf2 = Vi2 + 2ay

y=-vi/2a
y = - (32 m/s)* / (2)(- 9.8 m/s?)
y=522m

y=52.2m (L ft)/(0.305 m) = 171 ft



