25
2.0 .
Force /
X1 N) 1.5
L
05 (l’l ) { LI
g i . ’ 1
T777777777777777777777 7777777777777/ 7777777777777, 0 }

2.0 4.0 6.0 8.0 10.0
Time (x 103 5)

Note: Figure not drawn to scale.

12. A 5-kilogram ball initially rests at the edge
of a 2-meter-long, 1.2-meter-high frictionless table, as shown above left. A hard plastic cube of mass 0.5
kilogram slides across the table at a speed of 26 meters per second and strikes the ball, causing the ball to
leave the table in the direction in which the cube was moving. The figure above right shows a graph of
the force exerted on the ball by the cube as a function of time.

a. Determine the total impulse given to the ball.
Neeon =" D N
b. Determine the horizontal velocity of the ball immediately after the collision.

_ _ - (Ne= V.
Twpulse = AP | 'z gg(v( ¢~ Vo)
e (V.-

_ AV |
i Ve = 247 )

¢. Determine the following for the cube immediately after the collision.
. 2.G ,
i. Its speed ﬂ“‘“’P @ ]vjﬂ? ‘.-__> 2 L
£

WV L oy 3} MV
5(26) = 5\, +5(249)
2, = SNVg - 2

ii. Its direction of travel (right or left), if moving

\ ’—',3\/4

d. Is the impulse on the cube positive or negative, what is the value? How do you know?

e )\/eﬁoﬂLW& | 2N < t'_ﬂ/w\) o > ﬂ%)%e,

Veschon Hovce.
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2. A block of mass m=10kg is pulled along a rough horizontal surface by a constant applied force of magnitude
F= QQL\I that acts at an angle 6=30° to the horizontal, as indicated above. The coefficient of friction is 0.1.

a. On the figure below, draw and label a free-body diagram showing all the forces on the block.

ﬂ Feos30 ‘“{S = Mo
MY N+ F’st@om\a)_ﬁo

b. Find the normal force exerted by the surface on the block.
N = mo - Fsin30
N = J60 - 50s1na0
N =100 =25 =78V
c. Find the acceleration of the block.
Feos30- j&M = VWM
B0 ces30 -0 (:53 =10 o
H33-15
X0 -

d. After a few seconds at that acceleration another mass was place on the block. On the axes below, sketch
graphs of the speed v and displacement x of the block as functions of time ¢.

\V/ X
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AP® PHYSICS B
2008 SCORING GUIDELINES

Question 1

10 points total Distribution
of points
(a) 4 points
For the correct value of 7, the time car 4 is accelerating 1 point
f = (vf - vl.)/a = (5.0 m/s — 2.0 m/s)/(1.5 m/s)
For a correct value of x, , the distance car A4 travels while accelerating 1 point

1
x, = (2.0 m/s)(2.0's) + %(1.5 m/s?)(2.0's)°
x; =70m

Note: The equation vj% = v? + 2ax, could also be used.

For a correct value of (x — x,), the distance car 4 travels at constant velocity 1 point
(x=x)=(0150m-7.0m)=80m
For correctly calculating ¢, , the time car 4 travels at constant velocity 1 point

X=X U
= (x-x)/v, =(150m~7.0m)/5.0 m/s

tht = tl +t2 = 2.0S+1.6S
t, =36s

(b)
(1) 2 points

For any clear statement that momentum is conserved 1 point
MAVy; = MpVyp + Myl

mpvy; — mpvp _ (250 kg)(5.0 m/s) — (200 kg)(4.8 m/s)

my 250 kg
For a correct answer 1 point
vy =12 m/s
(i) 1 point
For indicating a direction of car 4 after the collision that is consistent with the 1 point

calculation of v Af

Note: A correct calculation yields a direction to the right.

© 2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.
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Question 1 (continued)

3 points

For correctly indicating that the collision is not elastic
For a statement that kinetic energy is not conserved

For clearly showing that K, < K;, implying the collision is non-elastic

K, = 2my0}; = 2(250 ke) (5.0 ms)

K, = 31257

Ky = 5myvly + smguy = (250 kg) (12 mfs)? + (200 kg) (4.8 m/s)?
2 2 2 2

K, =2484)

Note: Two points were awarded for checking “yes” with a clear, correct explanation
that it is a partially elastic collision.

© 2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.
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A car and a truck are both travelling at the speed limit of 60 kmh™ but in opposite directions as
shown. The truck has twice the mass of the car.

. - 60)({?_ — /61&7)\'&/5
G reiies
Y™\ 2

The vehicles coltide head-on and become entangled together.

fa) During the collision, how does the force exerted by the car on the truck compare with the
force exerted by the truck on the car? Explain.

....................

.........................................................

O T T T A R T N N L]

(b) Inwhat direction will the entangled vehicles move after collision or will they be stationary?

Support your answer, referring to a physics principle.

Trey.. WiV wove  left, The dvtal | momentum s

....................................................................
......................................................

P - I A T T T T T I

. V- wa()Ki/Vv/'\n/ = K.6™
{c) Determine the speed (in kmh™ ) of the combined wreck immediately after the collision.

.........................................................................
.........................................................................

(d) How does the acceleration of the car compare with the acceleration of the truck during the
collision? Explain.

Ve, accelevndion of e <ol oV \1’6 MW
F S0WNe_ F yém\\?tw W aeng 3\/’@&0{ A.

A= =

Both the car and truck drivers are wearing seat belts. Which driver is likely to be the more
severely jolted in the collision? Explain. 2]

I I
.........................................................................
...........................................................................

The total kinetic cnergy of the system decreases as a result of the collision. Is the principle of
conservation of energy violated? Explain. [{]

Ne;,../.h an Mg nstic G”//{S/Oh -,/4%/45/5

et evsened, Fuaey 7 s dredpid..An. ..l
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Center
of Mass
b

1. (15 points)

Starting from rest at point A, a S0 kg person swings along a circular arc from a rope attached to a tree branch
over a lake, as shown in the figure above. Point D is at the same height as point A, The distance from the point of
attachment to the center of mass of the person is 6.4 m. Ignore air resistance and the mass and elasticity of the

rope.
(a) The person swings two times. cach time letting go of the rope at a different point.

i. On the first swing, the person lets go of the rope when first amiving at point C. Draw a solid line o
represent the trajectory of the center of mass after the person releases the rope.

ii. A second time, the person lets go of the rope at point D. Draw a dashed line to represent the trajectory
of the center of mass after the person releases the rope.

S*w\ce,! A s fhe SG\M [wtb% as D %Wo, is

\,(QJ@C,: & 0\'“\" De




{by The center of mass of the person standing on the platiorm is at point A, 4.1 m above the surface of the water,
Calculate the gravitational potential energy when the person is at point A relative to when the person is at the
surface of the water.

(c) The center of mass of the person at point B, the lowest point along the arc, is 2.4 m above the surface of the
water. Calculate the person's speed at point B.

(d) Suppose that the person swings from the rope a third time, letting go of the rope at point B. Culculate R, the
horizontal distance moved from where the person releases the rope at point B to where the person hits the

water.

(e) If the person does not let go of the rope, how does the magnitude of the person’s momentum pe at point €

compare with the magnitude of the person’s momentum p, at point B ?

PP Py N <Py =Py

Provide o physical explamation to justify your answer.

B m h = 5000E.])
26557

C) Mglf\i = Lt 4 W\g‘\Z D) 4o Lind hwg, use

Y=+ Vo btd at®

1o(u)) =L v+ 10(z.4) i}
= L { (g
L{(—,-_’iv%, 24 Zﬁ“O+O+EQ0>t

24,['_:\/7_ 'E = . Q)q s
v=J= Yo Lund  dkhwce

| V=54% | K= X, 4ok 44 a6
X= o + 5l B

D The  memaintiam o ¢ 15 lss  han e ekt of b,
\é& = F’f -P/LQ/ ~f:c«!/c& o€ SW\V}W lkd’f oh % .FQVSo"V\‘
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