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 2
15 points total

(a) 2 points
For correct use of a kinematic relationship to find acceleration, and correct substitution
of values
X = xy + vyt —%aZZ
a= 2[(x = xg) — vyt]
/2
u 2[55 m — (25 m/s)(3.0 s)]
(3.0s)
For the correct final answer, regardless of sign or units
a=-44 rn/ s
(b) 3 points

TN
I [

For each correct force for which the vector was correctly drawn and labeled, 1 point was
awarded.

For each extraneous or incorrect force vector, 1 point was deducted with the minimum
possible score being zero.

(c)
(1) 3 points

For equating the frictional force to ma
2F=F fric = ma

For a correct expression for the frictional force
Ffric = UN = umg

Substituting the expression for Fy,;. into Newton’s second law

umg = ma
_a_44m/s
& 98 m/s2

For the correct final answer, without units
1=045 (u=044 for g =10 m/s®)
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Question 2 (continued)

Distribution
of points
(i1)) 1 point
For indicating that the friction is static 1 point
(d) 3 points
For correct use of a kinematic relationship to find acceleration 1 point
U, —Vy, _ 25m/s—-0m/s _ 2
a, = - = 10s =25 m/ S
For correct substitutions into Newton’s second law 1 point
2F = ma = kx
kx = ma,
ma (900 kg)(2.5 m/s?)
ok 9200 N/m
For the correct answer with units 1 point
x=024m
(e) 3 points
For indicating that the extension of the spring is less than in part (d) 1 point
For a correct justification 2 points

For example: When the truck is moving at a constant speed, the crate is also moving at
the same constant speed with zero acceleration. This means the net force on the
crate must be zero; since the bed of the truck is frictionless, the force of the spring
on the crate must also zero, and so the spring is not extended at all.

Notes: A single point could be awarded for partial justification, e.g., for either of the

statements above given in the absence of the other.
The justification points could only be earned if the point was awarded for the
proper extension of the spring.
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2. (15 points)

A 4700 kg truck carrying a 900 kg crate is traveling at 25 m/s to the right along a straight, level highway, as
shown above. The truck driver then applies the brakes, and as it slows down, the truck travels 55 m in the next
3.0 s. The crate does not slide on the back of the truck.

(a) Calculate the magnitude of the acceleration of the truck, assuming it is constant.

d= vik )(%__7, .
55 =25() +&52
Q= - 444 M/sz

(b) On the diagram below, draw and label all the forces acting on the crate during braking.

el

()

i. Calculate the minimum coefficient of friction between the crate and truck that prevents the crate from
sliding. ZF— Mo < o

3996+ ¢ 311k = G000M;
39%= Ry /4 M= 0.444

ii. Indicate whether this friction is static or kinetic.

l/_ Static __ Kinetic

GO ON TO THE NEXT PAGE.
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B2A

Now assume the bed of the truck is frictionless, but there is a spring of spring constant 9200 N/m attaching the
crate to the truck, as shown below. The truck is initially at rest.

Sipdia

(d) If the truck and crate have the same acceleration, calculate the extension of the spring as the truck
accelerates from rest to 25 m/s in 10 s.

_Vf"\/‘. - A5-0 _
TTaE T 10 T 35\'*)/51*

SE=902.5 = 350N
Q00X = 250
= 4.07Tm

Q

(e) At some later time, the truck is moving at a constant speed of 25 m/s and the crate is in equilibrium.

Indicate whether the extension of the spring is greater than, less than, or the same as in part (d) when the
truck was accelerating.

Greater \V Less The same

Explain your reasoning.

sipce 1 'S V\'IOV““Q. at o constant ypee&/‘
O\CCK‘QMHOV\ \‘g 2er0. LF a(;ce(erwﬂ‘or\ 5Y

7270, LY foree s 2D On +he (rote.
I et fore is zem and e grode

'S W oequlibrium, e Spring wouldn+
exkend.

GO ON TO THE NEXT PAGE.
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2. (15 points) 4700 14,

A 4700 kg truck carrying a 900 kg crate is traveling atlS /s to the ri ght along a straight, level highway, as
shown above. The truck driver then applies the brakes, and as it slows down, the truck travels 55 m in the next
3.0 s. The crate does not slide on the back of the truck.

(a) Calculate the magnitude of the acceleration of the truck, assuming it is constant.

%= Kt Uit + Tatb’

a -

f)(—"’(O“VOt _ 55m '0'—’)5"\4‘”’;‘05
vy o2 -
>t

- < hdlm 3. s.—\f)
+ x(3.05)

(b) On the diagram below, draw and label all the forces acting on the crate during braking.

©)

ii.

N:=Fg (nermal fore
aoﬁ)\i) on +Hhe otk bk Hhe frack)

b yirta o} he oy Mhhdﬂvn\j*r‘“t‘:

Ffoc.
Fg = Aookgx d6ms™
Cw u‘g Rt dig 4o ?ﬂwﬂa )

Calculate the minimum coefficient of friction between the crate and truck that prevents the crate from

sliding.
E< /tr’l/

{ M( / 90/<7 -+ l/]wo/’j/‘(,.(_/‘g(/ m..('?__)/ ol 02“’359~7/\/

N £ - =F £9.9V
M N Fy . E 2.7 a2
| " kg e famst

Indicate whether this friction is static or kinetic.

Static Kinetic

GO ON TO THE NEXT PAGE.
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B2B1
Now assume the bed of the truck is frictionless, but there is a spring of spring constant 9200 N/m attaching the
crate to the truck, as shown below. The truck is initially at rest.

L»‘»m‘m g
et
[]

(d) Tf the truck and crate have the same acceleration, calculate the extension of the spring as the truck
accelerates from rest to 25 m/s in10s. -\ g - _ jex

N \)o-’*:msJ SLoxos _Fs . Fomt  2250N
v= 2 ~le - K T a)z",\(m'l
t = los

o U= Vot af =-0. 2446 m oSN Em(Fs
. V-Vo _ xnm-o Y . y

a- == TS £ 2.5Mm§ foe. The srﬁhj extondd s Ima

Z.245 m o +fhr left
COF o = A ‘)ookﬁx 2-Sm»$'2 ﬁ

= 2250N/

(¢) At some later time, the truck is moving at a constant speed of 25 m/s and the crate is in equilibrium.
Indicate whether the extension of the spring is greater than, less than, or the same as in part (d) when the
truck was accelerating.

___Greater ___Less _‘/ The same

Explain your reasoning.

[N} -

N (79 TR Mﬂ\ﬁ") with a constanct 9/;uo(

o &k T o
~ F. Moo
e MU e
"‘ ﬁg - F(
T qe T =0

lves Thare & no furthoy extonsion
Hee Sprifa gince Hae qipleratitn 3 260 hany,
“The. extension Ga Sprong wild be 41y Qoume ot i ]w’t ot
GO ON TO THE NEXT PAGE.
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2. (15 points)

A 4700 kg truck carrying a 900 kg crate is traveling at 25 my/s to the right along a straight, level highway, as
shown above. The truck driver then applies the brakes, and as it slows down, the truck travels 55 m in the next
3.0 5. The crate does not slide on the back of the truck.

(a) Calculate the magnitude of the acceleration of the truck, assuming it is cons(ant.
l 2
- MV =
rd
(\
Vs 4700 .25
2

of

(b) On the diagram below, draw and label all the forces acting on the crate during braking.

c
('; <—--——>,F.\
-

b

(©
i. Calculate the minimum coefficient of friction between the crate and truck that prevents the crate from
sliding.

ii. Indicate whether this friction is static or kinetic.

L7 Static Kinetic

GO ON TO THE NEXT PAGE.
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Now assume the bed of the truck is frictionless, but there is a spring of spring constant 9200 N/m attaching the
crate to the truck, as shown below. The truck is initially at rest.

")

o8 o s 8
e

o

(d) If the truck and crate have the same acceleration, calculate the extension of the spring as the truck
accelerates from rest to 25 m/s in 10s.

v=\’°+at‘
15 : 0 '1"0"‘
\e

a:2.§

(e) At some later time, the truck is moving at a constant speed of 25 m/s and the crate is in equilibrium.
Indicate whether the extension of the spring is greater than, less than, or the same as in part (d) when the

truck was accelerating. / .
Greater ___Less V. The same

Explain your reasoning.

Becanse it iy in eqw'/i(:r';m«
v

GO ON TO THE NEXT PAGE.
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Question 2

Sample: B2A
Score: 14

Full credit was awarded for parts (a), (b), (c), and (e). Part (d) was awarded 2 points for the correct use of a
kinematic relationship and substitution into Newton's second law; however, the answer point was lost due to
an algebraic error.

Sample: B2B
Score: 9

In part (a) both points were awarded for correctly determining the acceleration of the truck. All three forces
acting on the crate during braking are properly shown in the free-body diagram, but only 2 points were
awarded, as there is also an extraneous “inertia” force drawn on the diagram. In part (c)(i), a correct
expression for the frictional force is used, but Newton's second law is not set up properly, leading to an
incorrect answer. The friction is correctly identified as being static, so a total of 2 points were awarded for
part (c). Full credit was awarded for part (d). No credit was awarded for part (e), as the selected choice is
incorrect.

Sample: B2C
Score: 4

No substantive work is performed for part (a). The free-body diagram in part (b) includes all three correct
forces but also includes a fourth extraneous force, so only 2 points were awarded for that part. No work is
shown for part (c)(i), but 1 point was awarded for a correct choice in part (c)(ii). One point was awarded for
correctly using a kinematic relationship to find the acceleration in part (d), but no additional work is done. No
credit was awarded for part (e), as an incorrect choice is selected.
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