Group Test 2 (25 points) Physics 2049 Spring 2003
GOAL solution: G step (2 student examples)
Gather information:
What is known? What are you looking for?
Predict a reasonable answﬁ F?Munits. (Consider limiting cases.)
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Gather information: ) B
What is known? What are you looking for? L . - ) § o
Predict 2 reasonable answer with units. (Consider limiting cases.) T i \
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Dr. Saul’s comments: Note that both G steps have good fundamentals: good diagrams (where known
values are defined), clear given information/knowns, clear objective (find v-final), and good
guesstimates. The first G-step has a good explanation of the upper and lower limits on the
guesstimate; the second has a good description of assumptions and limiting cases (although it helps to
say in detail how the limiting case should affect your final answer — for example, “if the charge of the
particle were increased, the final velocity should be faster because the force would be larger”). One
thing to be careful of is to make sure you list your known values in terms of the units they are given in.

Sometimes when you are in a hurry you can make a mistake that throws everything of without realizing
it.



GOAL solution: O step (1 composite student example)

Diagrams:
Motion Diagram Free Body Diagram (optional => bonus points)
el - BD It’s always a good idea to include a
L e E-perticle free-body diagram in problems with
v = v, . . .
Favclet B8 o l! forces. Note that this one indicates the
‘ L ‘ o= type of force and the direction of the net
Motion diagram should include Delta v Fe force. Tt would be even better if the

diagram to indicate direction of the
acceleration vector and should show the
a-vector

Fret: force subscript included the object
? exerting the force and the object being

acted on.
Physics Principles & Plan:
Friut.}() (ﬂj
, weX
L, L-J'prl(,.e“e(dy W’-[‘“-hal’\b’hlﬂ Wz AKE w
* Gorases law  Tpet E“L J B4 ?’:ﬁc st
3. W= (Fudy Shediidion o b Vol W
4. 52 Eq ele elmslod Locee,
Al pt Lo ?
s"j'fd:) ,I
thee Gouss' i e p(nc’ He E\(\sfif‘l o&c Hre wire (&ﬁng)\/
é"‘fr:l 2.
{/{SQ E‘f—\'—fc{d &-"{J '0\“-"436 J':foﬁ on on ;M’“’W {Jgp:;f(_re (Eg;‘i} v
Shep2,

U-Sf- de{\:‘m:\‘rw UJ' t!?r-((. & ,Ht( -pz:r(_e \Pr’ar\riﬂ (!/r il am,’ H‘{ a’a';f:!wrrﬂ(}

}o E!'lﬂ} M’f— verle d‘MC oA h{\1 Fo{;h!(' (e%!},)

5&,0‘!(; Wse (eq 1) Flg ¢) b et w

r on e.gu‘a“\z)f r"da{na Ve Yo Work <
5‘1*'05_' 50]\,«1 ‘ﬁor

V.F ]ofud 1PN \f,ﬁ[uu muﬁsofw,_. o

Dr. Saul’s comments: Good identification of key physics principles and a good step-by-step plan to
show how those principles can be used (The AKE equation is crossed out because it is not a major
principle-note that the group did not lose points for including it). Most experts in science and
technology always try to plan out their problem solving approaches when attacking problems beyond
what is familiar and easy. I would like you to try this too. Some of you are, but some of you are still
doing the analysis before writing down your plan. NOTE: Sometimes you will need to change your
plan as you are doing your analysis and find that you forgot something. That’s OK as long as you add
corrections to your plan in the O-step. Just make sure they are marked as corrections to your original
plan.



GOAL solution: A step (1 student example)

Analyze the problem:
Identify and show general physics equations. e < ;ﬂ B G aes3in Gplindn
Add constraints that specify condition that restrict the problem. L — 7
Solve for the unknown variable in terms of the known variables. M Y
Substitute known values, calculate answer, mlgiiﬁppropmtely IA-__ .
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Dr. Saul comments: This is a pretty good solution. Note that a Gaussian surface is drawn for
calculation of the E-field. The rest of the symbolic solution is well organized and easy to follow. It is
easy to see how the definition of electric potential and the work-energy theorem are used. There are
only two points that could stand improvement. One, since DV is defined in terms of the Work done by
the electric force and the work-energy theorem depends on the net Work, it is important to explicitly

state how they are related, i.e. that since the only significant force is the electric force,

We = Wnet. Two, there is a sign error with regards to the charge density and with the In function.

Fortunately both errors cancel out.



GOAL solution: L step
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have the symbolic solution right
in front of you. The L-step on the
right looks at initial KE and

A. The L-step below looks at
changing the initial position and
the charge on the emission
particle. This is also a good unit
check and a couple sentences on
why this was problem was
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assigned. These are both
excellent L-steps, but both would
be improved by saying more
about how this problem uses
ideas from before and shows a
real world application. One
might even include a thought
about other applications that
might use these same physics
principles.
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