Solution to Test 3 Group Problem

Gather (from a group solution)

This is a pretty good G step. The only thing that could improve it would be to label the pictorial

model with time, position, and velocity variables;
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Organize (from a group solution)

This is a very good organize step (awarded 7 out of 7 possible points). Note that this group has
included both Free-body diagrams and a good motion diagram. In addition, they have described
how they are going to use conservation of momentum and the kinematics equations to solve the
problem.

; Orgam';e your approach: (2 pts.) ’
Draw a diagram(s) labeled with variables from G s@. o Erec - Uzscly  dhasmnn
Classify the problem according to the general physics principle(s) used. - ~
Describe how you will use the general principle(s) to solve the problem. x (—B
conppun igiease SN < r
¥ —>X
(H*9
Foet ¥
{eanh = studer
on  diqgrom _ . cechle ¥
%D i-es:::m classit catioR | pokON /P( 0)¢; momen*w"’“/
IR WO v4 == concervation
5 }“'. ~, L \ 3
s a;\i (patls momn7
6*7) y vere ‘\ﬁv * 2 P' =ZPF r¢clecs e
7§‘" '-s 4/ ¥ ep, of wall & swdent wfore
3
T\‘S"b * equals z2€I10 \
’ ° 4 6&4
N B} 22
N N 0= §F(m“) + Pelsroaen
. = Vv -
¥ . ved ov - '_p‘f(bﬁlﬂ = Pc(gwdt/") Z
¢ Momentum 1S OPS€
P reteqse
e oot US st kel
ond ox e '-ns*?.} !
relede o e, X ditechon :
* Ugmenturn comscved 17 alred re
OMe- : i i ,
" ek e oot )L
//) Z .
L ~x - dicechon ble  Ax= 0O MIs ,
. . 5
Ax = Vox (a€) + ,W
e Vox = \[(, %®

wraretore. Hae  welocity (N Fhe X=direcha, p,gh’
nfler reloase eguals Hns Velocity L " 4ok g e



Aottt
; V; z lVl:ne ' 7/ Lonal veler of e gol! — ol

V.]’— ‘tV’COSe' = '\TE

. 2
A = — where andk e Q,VP\ 0[ b
P} 14 Apf O //COr»x{*\ler“or\ Q"F momn‘h)m

[mﬁ(\?' \7‘\-5)} + [mb(?éf‘v',' )}O Y/ exfxml 4Ap foc R 1\ and Playec

M%)+ M (%*) -0 J1 it velouds e baliand fon s O
7(' -7 m__,___—}(v*‘ Y //eq\\h’\‘w\ for velochu fnal ot
m, M fre pPefso™ Yorizonh! Aerechvn

U
}
3
)
=
[n)
o

6] Heavalon for Laal hotsoahl gelodsy
m? o€ e IRZE2TAN

' .ﬁv : - (O.&Okg)_(l()"/s cs 3()") — .
Ve ==35"%

Learn (From a student solution)

Our answer certainly agrees with the G-step. (It would not hurt to say something here like, "From our
solution we found that the x-component of the velocity was -0.346 m/s. This agrees with our prediction
that this velocity would have a magnitude less than 1 m/s.) As the Algebra shows, all units cancelled out.
(A unit check was performed explicity in the calculation of the final answer.) Since the ball left in the +x
direction, the student travels in the -x direction. Therefore, a negative final velocity for the person is
correct. All limiting cases make sense. [Equation 1: v(person xf) = - m(ball) v(ball) cos(theta) /
m(person)]

e Had the person shot the ball straight up (theta = 90 degrees), he would have no horizontal velocity
and landed in the same spot.

e Iftheta = 0 degrees, the person would have more horizontal velocity
since cos (zero degrees) = 1 (Cos max).

e The lighter the ball, the slower the person would end up moving. As the person's weight decreases,
our equation shows that he is easier to move.

If air resistance had been significant, he would have slowed down as he fell and landed with a horizontal
velocity of smaller magnitude.

This problem was assigned to test us on taking a 2-D problem that can be simplified to 1-D. The problem
is much like the other 1-D momentum problems.
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