AP® PHYSICS B (Form B)
2007 SCORING GUIDELINES

General Notes About 2007 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 one 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 and 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/ s>, but use of

10 rn/ s? 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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AP® PHYSICS B
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Question 1

15 points total

(@)

(b)

(©)

4 points

For each of the forces above with arrow correctly drawn and labeled, 1 point was awarded

Notes:

The force vector T could be shown in component form or as one force, but not both.

For extraneous forces, 1 point was deducted.

4 points

ZFy =0

N +Tsinf —mg =0

For a correct force equation

N = mg —Tsinf

For calculating the mg term correctly

For calculating the T'sin@ term correctly

N = (15 kg + 5 kg)(9.8 m/s?) - (55 N)sin20°
For the correct numerical answer with units
N =177N (181 Nif g = 10 m/s? is used)

3 points

YF. =ma

For a correct Newton’s second law equation involving horizontal forces

TcosO — f =ma

a= Tcos@ — f
m

For the correct relationship between the frictional and normal forces

f =uN

For correct calculation of the frictional force using the value of N from part (b)
f=1(0.22)(177N) =389 N (39.8 N if g =10 m/s2 is used)

(55 N)cos20° — 38.9 N
20 kg

a=0.64 m/s? (0.59 m/s? if g = 10 m/s? is used)
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Distribution
of points

4 points

1 point

1 point
1 point

1 point

1 point

1 point

1 point
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Question 1 (continued)

Distribution
of points
(d) 2 points
For the correct work equation 1 point
W = (Tcosb)d
For substituting the correct displacement 1 point
W = (55 N)co0s20°(7.0 m)
W =3601J
e 2 points
v
)
J
1
o - -l
tr
For each section of the graph correctly drawn as above, 1 point was awarded. 2 points

Note: The second point was awarded only if the change at 7. was abrupt.
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B1A

PHYSICS B
SECTION 1
Time—90 minutes
7 Quostio_ns

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

Skg

\:g 15kg
1. (15 points)

A child pulls a 15 kg sled containing a 5.0 kg dog along a straight path on 2 borizontal surface. He exerts a force
of 55 N on the sled at an angle of 20° above the horizontal, as shown in the figure above. The coefficient of
friction between the sled and the surface is 0.22.

(a) On the dot below that represents the sled-dog system, draw and label a free-body diagram for the system as

jtis pulled along the surface. g
—
O a
4
AT T=HHN

(b) Calculate the normal force of the surface on the S);stem.

2ry=0 O+ T2 = "N

T-2B8 Retng = (B RYE@-3) =GN

=> O+ (BR)sn3o = AL

O =33 N

GO ON TO THE NEXT PAGE.
-4-
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B1A

{c) Calculare the acceleration of the system.

2\:7&?“6\ Teomao — & = v 43.— pd'\
=~ £ 22033 a= Jemio -0
O
a= [53)esvo - (@2 | 5 Ly
(15 4 5) S*

(d) Calculate the work done-by the child’s pulling force as the system moves a distance of 7.0 m.

R B ox oz (Teemao)®) = (S5Xos2o (3.6 Dol J.

{e) At some later ime, the dog rolls off the side of the sled. The child continues to pull with the same force. On
the axes below, skeich a graph of speed v versus time ¢ for the sled. Include both the sled’s ravet with and

without the dog on the sled. Clearly indicate with the symbol 7, the time at which ihe dog rolls off,

C}.‘)A

o =1 (%)

GO ON TO THE NEXT PAGE.
-5-
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B1B

PHYSICS B
SECTIONTH
Time—90 minutes
7 Questions

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

1. (15 points)

A child pulls a 15 kg sled containing a 5.0 kg dog along a straight path on s horizontal surface. He exerts a force
of 55 N on the sled at an angle of 20° above the horizontal, as shown in the figure above. The coefficient of
friction between the sled and the surface is 0.22.

(a) On the dot below that represents the sled-dog system, draw and label a free-body diagram for the system as
itis pulled along the surface.

Fun
fr <
v
w
{b) Calgulate the normal force of the surface on the system.
Fsnb: sssin(2) = 18,8 N
(ses)(9.8)= 198 M
F= 19 - 13.8 = /1772.2V

GO ON TO THE NEXT PAGE.
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B1B

(¢) Calculate the acceleration of the system.
F
§8 Siazo - (§-+ I,r) o

az 0.94% ~/s?*

mmQ

Y

(d) Calculate the work done by the child’s pulling force as the system moves a distance of 7.0 m.
W= F o

£85iw20 X )

L)

"

131.67  J

(e) At some later time, the dog rolls off the side of the sled. The child continues to pull with the same force. On
the axes below, sketch a graph of speed v versus time # for the sled. Include both the sled’s travel with and
without the dog on the sled. Clearly indicate with the symbo]l ¢, the time at which the dog rolis off.

v
4

GO ON TO THE NEXT PAGE.
-5-
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B1C

PHYSICS B
SECTION I
Time—90 minutes
7 Questions

Directions: Answer all seven questions, which are weighted according to the points indicated. The suggested times
are about 17 minutes for answering each of Questions 1 and 3 and about 11 minutes for answering each of Questions
2 and 4-7. 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. (15 points)

A child pulls a 15 kg sled containing a 5.0 kg dog along a straight path on a horizontal surface. He exerts a force
of 55 N on the sled at an angle of 20° above the horizontal, as shown in the figure above. The coefficient of

friction between the sled and the surface is 0.22.
(a) On the dot below that represents the sled-dog system, draw and label a free-body diagram for the system as

it is pulled along the surface.
4
Fms-?ul
F-%m'd".'am <
4
i
(b) Calculate the normal force of the surface on the system.
m: 5415z 80K
a = %: -/{0 (‘fhlsz
M= 0.2
F :ﬁoxio x o.ﬂﬂ(ccs ﬁb)
€ -0 dkeeF o
GO ON TO THE NEXT PAGE.

-4-
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B1C
(c) Calculate the acceleration of the system.
= oy O
L. 3604 F = do xa
a = &!1-3ks4?
Lo

a-deg?Bd an/e?

W=¢xd

(d) Calculate the work done by the child’s pulling force as the system moves a distance of 7.0 m.
WA

‘l

L. %464+ x o
A%, 42352

IR

(e) At some later time, the dog rolls off the side of the sled. The child continues to pull with the same force. On
the axes below, sketch a graph of speed v versus time ¢ for the sled. Include both the sled’s travel with and
without the dog on the sled. Clearly indicate with the symbol ¢, the time at which the dog rolls off.

v
4

GO ON TO THE NEXT PAGE.
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Question 1

Sample: B1A
Score: 14

The only point lost in this response was in part (a), for showing both the tension 7 and its components as if they were
individual forces.

Sample: B1B
Score: 9

Full credit was earned for parts (a) and (b). In parts (c) and (d) the student again uses only the vertical component of
the tension and no correct analysis of the horizontal forces. Part (¢) earned no credit, and part (d) earned 1 point for
using the correct displacement. Part (¢) earned no credit.

Sample: B1C
Score: 4

Part (a) earned only 3 points, since the normal force is missing. The only other point earned was in part (d), where
the student uses the correct displacement.
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