AP® PHYSICS B
2006 SCORING GUIDELINES (Form B)

Question 2

15 points total

(a)

(b)

(c)

4 points

For any use of conservation of energy

For example, initially the small block has only potential energy, and it is all converted

to kinetic energy when it reaches the bottom of the ramp.
For a correct expression for the initial potential energy
For a correct expression for the kinetic energy at the bottom of the ramp

Mgh = M (3.50,)’

For the correct answer

2,2
h = %% or equivalent
4 points

For any use of conservation of momentum
For a correct expression for the initial momentum of the blocks
For a correct expression for the final momentum of the blocks

M (3.5v)) = Mv + (1.5M)(2v,)
v = 3.5y, — 3y,

For the correct answer

v = 0.5y,

4 points

For a correct relationship between friction and the acceleration of the block

2 F =ma= fg,

For a correct kinematic equation relating acceleration and distance that does not
contain time

vjzc = vl-z —2aD

For using the correct initial speed of the block

0 = 4v} - 2aD

a= 211(2) / D

Substituting expressions for a and finto the first equation above
(1.5M)202 /D = u(1.5M) ¢

For the correct answer

u =2v; [Dg
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AP® PHYSICS B
2006 SCORING GUIDELINES (Form B)

Question 2 (continued)

(¢c) (continued)

(d)

Alternate solution

For any indication that the work done on the block as it slides is equal to its initial
kinetic energy

ffricd = %mvlz

For a correct expression for the work done on the block
For a correct expression for the initial kinetic energy of the block

u(1.5M)gD = %(1-5M)(2UO )2

For the correct answer

2
H= Dg
3 points

For indicating that the collision is inelastic

For indicating that the reason it is inelastic is because the change in kinetic energy
is not zero, or because kinetic energy is lost in the collision

For showing that the change in kinetic energy is not zero

1 2 1 2 1 2

AK = -3Mu}
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B2A,

. (15 points)
A small block of mass M is released from rest at the top of the curved frictionless ramp shown above. The block
slides down the ramp and is moving with a speed 3.5y, when it collides with a larger block of mass 1.5M at rest

at the bottom of the incline. The larger block moves to the right at a speed 2v, immediately after the collision.
Express your answers to the following questions in terms of the given quantities and fundamental constants.

(a) Determine the height # of the ramp from which the small block was released.
By +he concervation -f energy .
The decrease in pm-ﬁd evneryy = The tucrease ™ kinetic eneryy
Mah = £MV* > Mah=£ mBsve)*
2 (; S VO')L

‘f?u
3%

e

(b) Determine the speed of the small block after the collision.
Since +here is no  axtermal force | +he dotal [near

womentuwmr 1S caen Served :

Mvi 4 LsMeu, = Mu HLSMVy,
Sub in +he Valwe:V, 35 Vo | V,:6 Ve=2Vs
esmvo_émvav; I
VgEos v

" The Spezo’ vf e Guall block. asf+w +kz
o coll®Ren TR og\) : :

GO ON TO THE NEXT PAGE.
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2A,

(c) The larger block slides a distance D before coming to rest. Determine the value of the coefficient of Kinetic
fricon u between the larger block and the surface on which it slides.

By the comservatiem of eneryy,
The decmge in Kinedte ener77 = Werkk olong aaaau.-(— $rrctton

Lo(Lsm) (2v0)*= £-D
f= 3M-Vo
The wermmmr! permel fovee B—Mg as 4he block is at vest in verkal directim
Fz N = m-(lsmg) |

v £ v Ly

N T Dsmg o7
(d) Indicate whether the collision between the two blocks is elastic or inelastic. Justify your answer.

The +otal Kiuetic evnergy be-fvre colltgtom:
L _
% M(i.SUo) - %M'.U:’

The +otnl kinetic energy after collision: -

1 M (0.sua)™+ L (sm)(2W) = ESM Ve

Guvt > L vt
~There 3 a less. ‘f evwny? olwr&.t +he wll'S\M

H’&Ml -l-"\-? wl[«s.m is mz(ﬁ,g-!-‘c,

GO ON TO THE NEXT PAGE.
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B2B,

iy e
. (15 points) .
A small block of mass M is released from rest at the top of the curved frictionless ramp shown above. The block
slides down the ramp and is moving with a speed 3.5v, when it collides with a larger block of mass 1.5M at rest
at the bottom of the incline. The larger block moves to the right at a speed 2v, immediately after the collision.
- 'Express your answers to the following questtons in terms of the given quantities and fundamental constants.

. (a) Determine the height 2 of the ramp from which the small block was released.
/Ma\r\ J. zﬂ( v

”7 A/(A)— L(asw)

(b) Determine the speed of the-small block after the collision.

M\/ = M \/ /hJ—L
pa/s,svo) et EM’S(zv

3‘5\’0 = Vv o+ 3Vo

GO ON TO THE NEXT PAGE.
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B2B,

(¢) The larger block slides a distancé D before coming to rest. Determine the value of the coefficient of kinetic

friction u between the larger block and the surface on which it slides. A©
Vf > vy T IQA
/ rA 2
s (265 = LUSMIMy
%(1 2 (gvg‘:_: la«b
£Fema: ¥ -1 T 3 D By

Ma = F- -msM |
£F 76-'5”\\(5.»:) i T
| D | .

W F My

(d) Indicate whether the collisidn between the two blocks is elastic or inelastic. Justify your answer. -

K

'\“)‘ YY\V-I/ - \ M( %igvo3l :: —L M “2 'ngol |
§ =z v 200 >

~ 4. 12 5My,

KE of lovope bock= 3Mv*
. s - 2
KB o cmaller b\ocka@ex yhe collisiom = JS_(M\(O‘.SW)

1.
2(0 25y Mv,*

i

t

SO S Nv >

j:’r “ '&laﬁ&;,., ) becmse the S\Or.e& of He low

. ec oher
the collision & 2V, but the -SFceA £ the smaller block QJ,:@(
"'LQ, C.,O“Zsficv'\ is 0.5 Vo * Thus, the Pweo mMasses J-o not Yroac) |

ot the scume %L& OCF‘\O(‘ -"LQ C,o“:s\‘cm_

: GO ON TO THE NEXT PAGE.
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B2C,

2. (15 points)
A small block of mass M is released from rest at the top of the curved frictionless ramp shown above. The block
slides down the ramp and is moving with a speed 37§v0 when it collides with a larger block of mass 1.5M at rest

at the bottom of the incline. The larger block moves to the right at a speed 2v,, immediately after the collision.
Express your answers to the following questions in terms of the given quantities and fundamental constants.

(a) Determine the height h of the ramp from whichz the small block was released.
. %m,o’\[:: + Y’Los.‘v\o = JiM"\I"‘ T '"\J |"\ \
pxagh = L S5,

l\ - 3.S‘V'q
FTEY)

h= 0.1186v%

(b) Determine the speed of the small block after the collision.
/
g, +my vy = % v
5 / ’
3. 85vxM = Mt L SMx 2
3.5v < 4
3,

126 Tvej” = Vo

GO ON TO THE NEXT PAGE.
-6-

© 2006 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



(c) The larger block slides a distance D before coming to rest. Determine the value of the coefficient c@dnetic
fricion g between the larger block and the surface on which it slides.

F-S’” P M Fn= .5X4%
- ML

(d) Indicate whether the collision between the two blocks is elastic or inelastic. Justify your answer.
elostic collism becamse os blckd collides with

;e
IaiJae( mass block 2 Lotih kbcks has MO\/&D( OkloV"j °/7/7°$ <

divection to ench other.

GO ON TO THE NEXT PAGE.
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AP® PHYSICS B
2006 SCORING COMMENTARY (Form B)

Question 2

Sample: B2A
Score: 15

This response is well organized, and the work is very easy to follow. Part (c) uses the alternate solution.

Sample: B2B
Score: 10

Part (a) earned 3 points since the cancellation on the second line is wrong and results in an incorrect answer. Part
(b) received full credit. Part (c) earned 2 points for the kinematic equation and use of the correct initial speed. Part
(d) earned 1 point for showing that the change in kinetic energy is not zero but does not have a correct conclusion
or justification.

Sample: B2C
Score: 4

Part (a) earned 2 points for using conservation of energy and having the correct potential energy. The other
2 points were earned in part (b) for using conservation of momentum and having the correct initial momentum.
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