AP® PHYSICS B (Form B)
2008 SCORING GUIDELINES

General Notes About 2008 AP Physics Scoring Guidelines

The solutions contain the most common method of solving the free-response questions and the
allocation of points for this solution. Some also contain a common alternate solution. Other methods of
solution also receive appropriate credit for correct work.

Generally, double penalty for errors is avoided. For example, if an incorrect answer to part (a) is
correctly substituted into an otherwise correct solution to part (b), full credit will usually be awarded.
One exception to this may be cases when the numerical answer to a later part should be easily
recognized as wrong, e.g., a speed faster than the speed of light in vacuum.

Implicit statements of concepts normally receive credit. For example, if use of the equation expressing a
particular concept is worth 1 point and a student’s solution contains the application of that equation to
the problem, but the student does not write the basic equation, the point is still awarded. However, when
students are asked to derive an expression, it is normally expected that they will begin by writing one or
more fundamental equations such as those given on the AP Physics Exam equation sheet. For a
description of the use of such terms as “derive” and “calculate” on the exams, and what is expected for
each, see “The Free-Response Sections—Student Presentation” in the AP Physics Course Description.

The scoring guidelines typically show numerical results using the value g = 9.8 m/s2 , but use of

10 m/s2 is, of course, also acceptable. Solutions usually show numerical answers using both values
when they are significantly different.

Strict rules regarding significant digits are usually not applied to numerical answers. However, in some
cases, answers containing too many digits may be penalized. In general, two to four significant digits are
acceptable. Numerical answers that differ from the published answer due to differences in rounding
throughout the question typically receive full credit. Exceptions to these guidelines usually occur when
rounding makes a difference in obtaining a reasonable answer. For example, suppose a solution requires
subtracting two numbers that should have five significant figures and that differ starting with the fourth
digit (e.g., 20.295 and 20.278). Rounding to three digits will lose the accuracy required to determine the
difference in the numbers, and some credit may be lost.
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Question 1
10 points total

@) 2 points

For a correct expression of conservation of momentum

vaW = mSUS

o = MV _ (70 kg)(0.55 m/s)
S Tm 35 ke

R
For the correct final answer
v, = 1.1 m/s

(b) 2 points

For correct use of the impulse-momentum relationship
Fangt = m,Av,
P mAv,  (35kg)(1.1 m/s — 0 m/s)
ws A 0.60 s
For the correct final answer

F.,, =64N

avg

Alternate solution
For correct calculation of the average acceleration of the son during the push

Av,

Y
_L.1m/s _ 2
a4 =06s 1.83 m/s

For the correct final answer using Newton’s second law
F,. =ma, = (35kg)(1.83 m/s?)

avg

F.,, =64N

avg

(© 3 points

For indicating that the average force exerted on the mother by the son is equal in

magnitude to that exerted on the son by the mother

For indicating that the average force exerted on the mother by the son is opposite in

direction to that exerted on the son by the mother
For a correct justification invoking Newton’s third law
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1 point

1 point

1 point

1 point

Alternate points
1 point

1 point

1 point
1 point

1 point



(d)

AP® PHYSICS B
2008 SCORING GUIDELINES (Form B)

Question 1 (continued)

Distribution
of points
3 points
For correctly finding the acceleration of the mother 1 point

In the following solution, the positive direction for all quantities is to the right relative to
the figure shown in the question.

0 = (0.55 m/s)* + 2a,, (-7 m)
a, = 0.022 m/s’

For recognizing that the accelerations of both the mother and the son are the same 1 point
magnitude, since the acceleration is caused by friction
Ffm, = uN = umg = ma

a=ug

ja, | = la]

a, = —0.022 m/s>

For correctly finding the displacement of the son, with units 1 point
vy = 7+ 2a,Ax,

0 = (1.1 m/s)* +2(-0.022 m/s?)Ax,

Ax, = 28 m

© 2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



B1A '
PHYSICS B

SECTION 11
Time—9%) minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested times
are about 11 minutes for answering Questions 1 and 4-7 and about 17 minutes for answering each of Questions

2 and 3. The parts within a question may not have equal weight. Show all your work in this booklet in the spaces
provided after each part, NOT in the lavender insert.

1. (10 points)

A 70 kg woman and her 35 kg son are standing at rest on an ice rink, as shown above. They push against each
other for a time of 0.60 s, causing them to glide apart. The speed of the woman immediately after they separate is
0.55 m/s . Assume that during the push, friction is negligible compared with the forces the people exert on each
other.

(a) Calculate the initial s of the son after the push. . M
The momentum 0 4 son ond the mothA 36 OmMEAN

Mm\lm"' mS Vs = Mw: VM‘ + MS' '/S'
Vm=Vs =0 M{S '
0= 7ol<3-co.5smls) + 35 kg Vs
Vs'= =I-l mfs
oo The indtial srzzd % 1) w\[s
(b) Calculate the magnitude of the average force exerted on the son by the mother during the push.
p rmpulse = ohandt M momantum = average force X HTnag

Fang 0.poS = MS‘-Vs'—~W\S'VS

F (—l-lﬂfs 0
oNg = 0.60's

2 ~b4N
The direction of frre W ook from he o TRy

GO ON TO THE NEXT PAGE.
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B1A72

(c) How do the magnitude and direction of the average force exerted on the mother by the son during the push
compare with those of the average force exerted on the son by the mother? Justify your answet.

The MﬂﬂNW JbM&’ng {}nz me/r{—edmm other h\&v‘.-e Son W‘\,\?
0 push B Thesume ob the aNarage fora axerted on the son Wt wother,
b 4he direchion of BeRWErsEL fovie b oppositi- \

This 7 pbeconse the twiod momerdum 96 the systems whivh WS‘{;"{)W

mother ond the con % comserved, v Since wotal mo mesdin of the systom

B 0 off firsh, the +otal monentumn ofler He push s also 0. Therefore the
marmentivm o the mother and som mst mmwmpwm

opyosu‘hdm;t direcbten . The time talRA 36 the SOM?, thws OWeIDR Lvee dag iy
ST but dl eppostl oUrection

(d) After the initial push, the friction that the ice exerts cannot be considered negligible, and the mother comes
to rest after moving a distance of 7.0 m across the ice. If their coefficients of friction are the same, how far
does the son move after the push?

B £- MFn - prng = s Tolg x9N [
b= S=wbrEat  yvi=uk24S
TS 0 4o55m[s) + 20 xTOM
Q= - 0.022 Y”\/S)
$uTokg-48mfs”
Tok§

T

£
a=—n= =¢o.o.z>.m/s

M= g.0022
fo= m Fnv= m-ms9
A= %S.: /Mg

9 Vi ut+ 208
0= filigt 2% M-9.¥ | mfs*x S
0= Qq_«/g‘»r(_;_x 0.0022%9-%1 m/s‘) S

S= ;%m

GO ON TO THE NEXT PAGE.
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PHYSICS B
SECTION 11
Time-—90 minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested times
are about 11 minutes for answering Questions 1 and 4-7 and about 17 minutes for answering each of Questions
2 and 3. The parts within a question may not have equal weight. Show all your work in this booklet in the spaces
provided after each part, NOT in the lavender insert. o

_ _ .

o OX

T
N

aaes

A 70 kg woman and her 35 kg son are standing at rest on an ice rink, as shown above. They push against each
other for a time of 0.60 s, causing them to glide apart. The speed of the woman immediately after they separate is

0.55 m/s . Assume that during the push, friction is negligible compared with the forces the people exert on each
other.

1. (10 points)

(a) Calculate the initial speed of the son after the push.
(Y Ul = M= d‘L

Io % o.vg= IS 2V

Nam doleds

(b) Calculate the magnitude of the average force exerted on the son by the mother during the push.

F= mwmel . = S XA

- ‘-\V’*l)

p————

A~

#l<

a-6s

E- KSx%%Z: (4N

GO ON TO THE NEXT PAGE.
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B1B1.

(c) How do the magnitude and direction of the average force exerted on the mother by the son during the push
compare with those of the average force exerted on the son by the mother? Justify your answer.’

Acco\—-if\% by e Newshow’s Lo,  Hhe vecctent
_&;r‘,.e. CQV-L»"IS +‘b *"Lc M\A"{”W“" "Prvu!. T’ﬂwﬁg\‘"

A Pvee exevted lsy He pretu— eet»w«‘ M "’“ar*—("’"h.l.\

LV\*_ . e M Jnetion 41: Al '(Lw-g e e

(\/ "'w— Som

(d) After the initial push, the friction that the ice exerts cannot be considered negligible, and the mother comes
to rest after moving a distance of 7.0 m across the ice. If their coefficients of friction are the same, how far

does the son move after the push?

é:F"‘FL.A —PV\’\—’:D

Fe & = e

e v
Mg.MtL.éz VV\'\
708 -mle =T = 6t
M'@’éloO\z
\v\a.,u,\c -A = WA
Cown

[
Z{"‘ ‘\t% X 4 01& A A: €‘+

Eﬁl*‘ \L\'V:k .

GO ON TO THE NEXT PAGE.
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PHYSICS B

SECTION 11
Time—90 minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested times
are about 11 minutes for answering Questions 1 and 4-7 and about 17 minutes for answering each of Questions

2 and 3. The parts within a question may not have equal weight. Show all your work in this booklet in the spaces
provided after each part, NOT in the lavender insert.

1. (10 points)

A 70 kg woman and her 35 kg son are standing at rest on an ice rink, as shown above. They push against each
other for a time of 0.60 s, causing them to glide apart. The speed of the woman immediately after they separate is

0.55 m/s. Assume that during the push, friction is negligible compared with the forces the people exert on each
other.

(a) Calculate the initial speed of the son after the push.

("“7‘ oF  rseruadon &P romerdin Cresy
M= JOR m=3Sk,

T
"'—Zm" = JZMJZ—

YR (59" = %(38)ye

o (Ss) = J =

35S F 78w ls
(b) Calculate the magnitude of the average force exerted on the son by the mother during the push.
: ::JT(Q = rf\(gk) Lwe. +hat \‘% *ooh, fos ree oV S(Leo} "?";'8' mlg
=358 of e senis L
= <y CG=\_ - T8l |
F= sy albmis) O=  a= T780h o) o900

~6%
E =SSy

GO ON TO THE NEXT PAGE.
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(c) How do the magnitude and direction of the average force exerted on the mother by the son during the pus
compare with those of the average force exerted on the son by the mother? Justify your answer.

S:‘ OD"C’K‘L/ ofy Soen = é{S, KU . TLG, (—;vc@ 6c H.Q ;*o;\“”’"c;"\““\
Lo Uebeddner = SSmls Y we e N0
M ’70“3 ' O '\!.- b - "Gb e e

C""b\lbc'c'f fé"k?) =

Oum «Shendy

éq' lmu - ‘:f,;n oxn«s’-f*(,

.6
. A= A= .
(d) After the initial push, the friction that the ice exerts cannot be considered negligible, and the mother comes
to rest after moving a distance of 7.0 m across the ice. If their coefficients of friction are the same, how far

does the son move after the push?

wor\tp)‘- (WOt memv\ [J)O((( F c’ = lomis2
CDG’\I\@“Q"@\ il d(M’&>OJ> MHM‘ {evee = 6(‘/‘/\\ 76"
(€461 () @7y

GH 6 Fp
7600

= W

092 = Vﬁ\

Ap - Blyskia by boy

( onwalter f{,) el @\% C>

F (e -,

GO ON TO THE NEXT PAGE.
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Question 1

Sample: B1A
Score: 10

Full credit was awarded for a set of very well-crafted responses to all parts. In part (c) the student uses a
justification involving discussion of momentum instead of directly applying Newton's third law.

Sample: B1B
Score: 6

Full credit was awarded for parts (a) and (b). Part (c) received only 2 points because Newton's third law is not
correctly described. The calculations in part (d) incorrectly assume that the forces on mother and son are of
equal magnitude, and equal to the previously calculated value, so no credit was earned.

Sample: B1C
Score: 2

Part (a) incorrectly attempts to use conservation of energy to find the initial speed of the son, so no points
were awarded. In part (b) the student received the full 2 points credit, since the impulse-momentum
relationship is used correctly with the answer from part (a). No points were awarded for part (c), as the
statement regarding force magnitude is incorrect, the direction is not indicated, and no mention is made of
Newton's third law. No relevant work is performed in part (d).
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