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1. [25 pts] A yo-yo is being swung in a vertical circle, as .
shown in the diagram to the right, where acceleration ’ I
due to gravity points downward. The radius of the
circleisR=0.5m. d T 1E

a. [4 pts]At the top of the circle, the yo-yo is \
moving at a velocity of 4 m/s. Draw a free 1 '
body diagram for the yo-yo at the top of the
circle. \ 5
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b. [Spts] What is the tension in the string at the top of the cnrcle"
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C. [4pts] At the bottom of the circle, the yo-yo is moving at a é—?—: /S ) m

velocity of 6 m/s. Draw a free body diagram at the bottom of
the circle.
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d. [5pts] What is the tension in the string at the bottom of the
circle?
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€. [4pts] What would the tension of the string be at the bottom
of the circle if the yo-yo trick was being performed in an
elevathr accelerating downward at 2 m/s"27 '2.,

et - \!
NV -W = MOy = rn_f mae S T= m - mhe +m3
T= lm(_i?z aa*"})

f.  [3 pts] What would the tension of the string be at the bottom 8 '
of the circle if the yo-yo trick was being performed in an 7 q VY\/S m

elevator moving upward at a constant velocity of § m/s?
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2. [30 pts] Two blocks are connected by a string as
shown in the diagram on the right. Here m, = 4.00
kg, me = 2.00 kg, pps = 0.300, and pys = 0.400. The
ramp angle 0 is 30 degrees.

- 2.0

a. [5 pts] Draw a free body diagram for block A. Label your forces.
A Wi ]
} () /\4; é‘
)
'V\o/'r A

b. [5pts] Draw a free body diagram for block B. Label your forces.

c.  [5 pts] Which block experiences a larger net force? Explain your answer. F_
_ am S R > Melg = T,
Qp = A m B .. TNeT, =Mala 14T B
) \}ﬁ—* \d/&\/,ﬁ;.
y=
> ety > ety

d. [8 pts] Find the acceleration of the system down the plane. - i:
Wyrmgp0lln M & L
; | _ m3 9 blotks . _,/u Ma COS"Q_T+ fnhjw\ . |
W\1 j coS KA j 2 *"l”'lﬁ.x
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e [7pts] Find the tension in thg‘:;:;z&éﬁ;;% #ﬁ(j cos® + (ma m,;) jﬂ“@ —’{@Aﬂﬂb’)k
L‘IL 't',ann.mﬁ —/Ulgms)dqwsa+ (ﬂ"ﬂ*m%l.
~Mea mA?conmAjs}/rﬁ madx = | Ax = [m,Hrmg
MG (ph 080+ sinp - o) = T _F2.000500 183 + [(,1['0,535
- 0.26 + 0.2 -0.2{ (0 ’, -.
A T =2 - o
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4.[25 pts] Car 1 of mass 900 kg \/7

traveling east at 22 m/s collides with a
Car 2 of mass 1200 kg which is car | >

heading north at 28 m/s as shown in

the diagram. After the collision the cars L..-":x_‘-"' " x
stick together to form a single wreck. ]

Denote the easterly direction as the x 700 /5

axis and north as the y direction.

.f—u__%}c

oy ymp = 2100 43
s |

a) (7 pts) What are the x and y components of the total momentum of the system h@he collision?

Fal

Pix = 90049 - 22mfs f5/70°00/éj"m/\s 0

Piy= [2004y 287 75 33 000 43 "5 §

b) (8 pts) What will be the total x and y components of momentum after the collision? Calculate the
speed of the combined wreck after the collision. At what angle (in degrees] relative to the x axis does
the wreck move after the collision?

3 a 19 mw mfsi + 33 W‘”‘f '“/5 - (’”**’”B) WAy
sé

/3.5?’"/
z.Jw\ & = vx = M{

c} (5 pts) During the collision car 1 exerts an average force on car 2 whose magnitude F12 is 15000 N.
What is the magnitude of the force exerted by car 2 on car 1? Describe the relative directions of these
two forces.

[Forf Fie] = 150000, et on spposile Aireetrm3

car 2

d) (5 pts) Ifthese forces act for approximately 0.5 secs calculate the impulse associated with F12
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1. [25 pts] A truck flipped over and spilled its contents onto a frozen lake. A member of
the clean-up crew is pushing two boxes, which are in contact, across the frictionless, flat
surface of the frozen lake, as shown in the figure. The boxes accelerate to the right. Box
A has a smaller mass than box B. You must show all of your work to receive full credit.

a) [5 pts] Draw the free body Y
diagram for box A. Label your L
forces with 2 subscripts NAG > X P ——
indicating which body the force A

acts on and which body is
supplying the force. N AB ~ ,__L P

0 W
NA@ 3 Nor‘m%ﬁzg\ AE

b) [5 pts] Draw a free body diagram for box B. Label your forces as in part a.

N J
6‘1’6 f; PBP /[—9%
f\JBA \t Wae

c) [4 pts] Is the normal force on box A due to the ground greater than,{smaller fh_éﬂ, or
equal to the normal force on box B due to the ground? Explain your answer.

Qﬂzo — | Nea|= | Wee| + [N = \WAE\
but e >ma = \Wee| < [Weel = [N agl < | Now | = 77244

d) [4 pts] Which box experiences the larger net force? What is the direction of this
force? Explain your answer.

Ftidx = Max = F‘N*BY" Mg Xax

Aex = Ap =
mg > m: Frd(j = 0O Frot Ax = Ma AAX 7
Melyu > ma Anx
,\gj'ﬁraz .
Tret px > Fred Ax = Box e Tha /M?M

e) [2pts]ldentify which forces are Newton third law pairs.

Nae, Nga 0&"&.'

f) [5 pts] If the mass of box A is 1/4 that of box B, the boxes accelerate at a rate a;. If
the mass of box A is %2 that of box B, what is the acceleration az of the boxes? (Write

h az in terms of a1.) mMa = Ygm
%Vh/q{f - A= g 4 B s P
Owgds) neky = (me»fmbaw = Mg+ MA Ry = ’5,‘/4 me = /5 T :>%\x:
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