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1) Objective:
a. The goal of this investigation was to get even more familiarized using the
“Interactive Physics” program and to get the student skilled at solving 2-D
kinematics problems

2) Theory:
a. Students are expected to be able to read the problems and analytically

solve the problem in each part using the kinematic equations they learned
in their lecture.
b. Variables:
i. V¢=final velocity
il. Vj=initial velocity
iii. X¢= final position
iv. X;= initial position
v. A =acceleration
vi. T=time
c. Formulae:
i. Velocity-Time Equation
1. Vs=V;+at
ii. Displacement-Time Equation
1. X¢-Xi=Vit+ (1/2)at?
iii. Velocity-Displacement Equation
1. V&=V +2aX—X)
iv. Displacement-Average Velocity-Time Equation
1. Xe—X;=[(Vi+ Vp2]t

3) Procedure:
a. Parts Aand B
i. First, use Interactive Physics to create an identical scenario and
compute the values for total time, final position, and final impact
speed. These are going to be your experimental values.

ii. Using hand-drawn diagrams, compute your own values for these

same variables
iii. Compare the accuracy of these values via percent error.
b. Part C
i. First, compute the two possible shot angles using the given
variables.

ii. Next, use Interactive Physics and the launch angles previously
calculated to create an identical scenario and compute the values
for times of flight.

iii. Using your own hand-drawn diagrams, compute your own times of
flight

iv. Compare the accuracy of these values via percent error



iil.

iv.

First, compute the initial velocity of the melon using the given
variables.

Next, use Interactive Physics and the initial velocity previously
calculated to create an identical scenario and compute the values
for total time and the y-value at where the arrow strikes the melon.
Using your own hand drawn diagrams, compute your own values
for total time and the y-value at which the arrow strikes the melon.
Compare the accuracy of these values via percent error

4) Data: (attached to the back of this report)

5) Calculations: (attached to the back of this report)

a. Part A
Variable Experimental Theoretical Percent Error
Total Time (s) 4.40 s 441s 23%
Final Position 124.04 m 124.36 m 26%
(m)
Impact Speed 43.32 m/s 43.38 m/s 14%
(m/s)
b. Part B
Variable Experimental Theoretical Percent Error
Total Time (s) 2.32s 2315s 22%
Final Position 64.83 m 65.28 m 69%
(m)
Impact Speed 43.26 m/s 43.37 m/s 25%
(m/s)
c. PartC
Variable Experimental | Theoretical | Percent Error
Flight Time 1 700 s .686 s 2.0%
(s)
Flight Time 2 4.80 s 4.81s 21%
(s)




d. PartD

Variable Experimental | Theoretical | Percent Error
Final Height (m) 7.17m 7.05 m 1.7%
Time (s) S525s 522s S57%

7) Analysis:

a. In conclusion, I maintained to yield an extremely low percent error

throughout the investigation. I was able to easily, yet precisely, calculate

the approximate missing values for each part in this lab. In fact, I only
went above a 1% error twice throughout all of the parts and averaged
around a .25%.

8) Comments:

a. My lab partners and I worked very well and efficiently this lab to get
everything done with ease. This lab helped me perfect my kinematics
problem solving skills.




Lab 5: Projectile Motion
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\ e&ii:‘if,f/ ball is thrown with a speed of 30 m/s and at an angle
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c. Find the impact speed of the ball.

Theoretical: Find the above theoretical values.

Experiment: Set up in Interactive physics and find
values and % error.

H ) Part B:
| epper O — | . :
| A 205 A ball is thrown with a speed of 30 m/s and at an angle
'l = 2 - of 20° below the horizontal from a 50 m tall bulding.
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o= uii A rr air.

( b. How far from the base of the building did it
@ land?

c. Find the impact speed of the ball.

Theoretical: Find the above theoretical values.

Experiment: Set up in Interactive physics and find
values and % error.
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Part C:

William Tell can shoot an arrow with a speed of 25 m/s.
- With what two possible angles should he aim his bow to

s
cJ%fL‘-“)f/ “hit an apple placed on top of Walter, his son's head. His
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son is standing on a raised platform 15 m away. The
apple is 6 m above the ground.

Theoretical: Calculate the angles and times of flight.
Experiment: Using the angles found in the

theoretical part, set up in IP and find the times of
flight and % error. |

Part D:

-+ William Tell aims his crossbow at an angle of 40° above
the horizontal and shoots an arrow at a speed of 25 m/s at
the same instant that Walter tosses a melon down from a
15 m tall platform, 10 m away.

a. How fast must the melon be thrown downward
so that the arrow will hit it?

b. At what point above the ground did the arrow
hit the melon?

c. What was the total time of flight?

Theoretical: Calculate the above.

Experiment: Using the initial velocity found in part a,
set up in IP and find for parts b and ¢ and % error.



Calcolations s
C(,ovx{' { wﬁ'j)

Tt C , ” o
,&7 ?‘”"
‘ 1<m
X’@W\p 'COMP
Xlemb y-come
Xi=Om 'dll=0~\
Y= | $m A

V= 25es©” NFE = 28O 7 (2.2
e = 25Ces© T UEY Vesvs

a= 0" s¢ | A= A ¥"My2
=1, += &,
0 - 1= -L-— 2 . é
Xe— % = Vik + Tat ey Vit + ok 2
. 1=
\S =2CcasO t b = 28%in© E’;‘z;fj_-;—é_\ —'-%.ﬂ_ ET—’I
\ise =t 6= ivtane — L] BB

0= Than® L fanto )
L = \5Van® - Fod +an@ | e
(A a8 \Stan© v 23 <O
fon & Tl 8 FAy
L \NVe= 20T 325 O
& ()



%("’rb l‘ —_ - - \Q - -\
% ? !

-ﬁ L

X-tompP 3_12%
Y= O Yi = Ow
V= \O gF= €
A= 0",z a=-4.8"(s*
e & Ty~ .0t ™s
3 B.ls IS Vey = Uty

&

%~ %= ik Fzat”
(0 = \q.\3t
_-fﬂe’—»."'?{iig)

y-wme of melen

el

§iT) e
e 7.0
= A8 52
Vi = Vi
Ve=Ve

L= SR

Jemqi= Vg ¥ Tkt
Y = \\o.o:rt.nl)'”\.‘\('pﬁ_
T 5.3\ 3
Ye = F.OSH n D

(©

FovH -Y = v -4 4 QWZ)
146 =.s22v - (. 83Y
“b.bll =522y, (@)
W= b Ths




Calclofons (_COM.Q,\U«,})

% e o
Pak O L\ij;—:—tj-*\UO“ 232, )t
",
O A= 124.36 (o = 267 ) V¢
4. 36
& 3.27- B3 ) =T Ve
- Uz, 3% St
Cort &
ﬂ_— e I -] i
@ e L L-‘;(}Xlitmc.zzz) —b
2.3\3

© A.53-65.2892(A7) %
R o) =

—

O 426 4331 o0 -

TSI
H3.3% K.___,_.O

Yok O —
- ® A0~ .6 oo < 2.0Z)t,
'QDBG) —

@ 4.3 - 1.8 ¥(0D = (- 2\6[;‘) {:Z
. ¢l S



TFact L
® #F\3F-16S = A 7e
s o @ J¢

Z
® or-.oo .
-xlo® T 57 €

<522 (C T




E:)- :Tima
|

t 4.400000 s

i ’
T T Lot L . - caqeessmmareem

- - | 52|Postion of Cicle 1]

- % 124.036343 m -
f . i %y 0.218286 m -
ot 0.000000 rad

|52 |Velocity of Cicle 1}

Vi 28.190078 m/s

; ; Vy -32.888656 m/s

SRR, TS N vollM 43.316789mss | SO
Vo 0.000000 rad/s

| Acceleration of Circle 1
o ~n
Ax D.UO&DEOWS:
(T ]lAy -9.808650 m/s"2
[Lellla]  9.808650 m/s"2
Ag  0.000000 rad/s™ 3
————1

)
ra
s



= | |
v 2300000+ 5
[ 2> Posttion of Circle 1
| iy segonram | i
olly 0.46202m . .:
' ot 0,000000 rad ; 5
_ ‘ J : :
) |Velooky of Cucle 1] | | § ’.
Vx 28130078 m/s ||+ : :
[T71]| vy -32. 815899 m/ i
M 43261573mss || . :_
Vg  0.000000 rad/s { E
T [acceleration of Cicle 1J _
2 ax 0.000000 /a2
. ||Ay -9.806650 m/s™2 || |
fallw ssmsssoms2| T
Ao 0.000000 rad/s™Y | - E




Pack 2

mmmpm—--

= I f
§| OMCETTTI §
(=] Positim'o! Circle1| |

’. 1==lx 15310138 m
..... o d)lv  s073783m

ot 0.000000 rad

Ectalﬁociy of Circle 1
Ll aezems |

‘ X & S
g IGTvy 5244514 mss
: LallM 22491620 mvs
! Ve 0.000000 rad/s

e
1
'
'
'
)

___________________________________

1 5 |Accelecation of Circie 1”

N R 1 - ol ool ol TR SO
(| Ay -9 806650 m/s"2
Callke 9808650 m/s™2
| |4e 0000000 rad/s"3
: —



e L
LU [ES]Posttion of Circle 1
ol E T RS 14976782 m e
I T T SURIS T NSO (8 S

ot 0.000000 rad

[
'
4
1

Ve 3120163 m/s

LIl 22267393 s

A o [Ellm 22 484932 s
C0 b [ ve 0000000 |

B ™71y

_ E_ ﬁ}AccderaﬁonofCirclﬂ |
b N A 0.000000 m/is™2

Ay -9808850m/s™2( |
teeente @ Il 9.808650m/s™2 [ -
: . 0 0.000000rd/s™fl i



Pttt e
: . SRETERES J  B (! B e vy aen e
_, : S | 5>|Pesition of Cicle 1 :
S S T S S A M A A - 1 Lo LI e
e ,,_ _3. -0.600176 rad
A S S A A A R - [T e
D A A A N S S - U Ll R
3 Lot [CD Acceleration of Cicle 1] Lt
A | R ]
y o o4 b ey seosssomszf
bt TG A 9808es0ms 2 T



