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Two glicddors ae set in motion on an an (g wk A spng \‘\\

force constant kis attached w0 the nem siede of one glider
The first glider of mass m has velodin vy and the wmnd
glider of mass my Moves more shomh. with wloding ¥aoas
shown in Figine P8 1 When my collides with the spung
attzched 1o e and compresses the spring 1o s maANINsn
COMPIESSION S the setovite ol the gliders s v Enotoims
of ¥ Ve my ome and k fined (o the veloging ¥ oot maxi-
mum compression (b the i ANIITIUNE COMPLESSION Y
and {0 the velodin of cach glider aftorm hos lost coniact

with tht spring
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The reel shown in hgu:e PR 1as 1adius R oan>

moment of inertia /. One end of the block of mass m is
connected to a spring of force constant & and the other
end is fastened to a cord wrapped around the reel. The
reel axle and the incline are trictionless. The reel is
wound counterclockwise so that the spring stretches a dis
tance 4 trom its unstretched positon and is then released

from rest. (a) Find the angular speed of the 1eel when |

the spring is again unstretched. (b) Evaluate the angular
specd numerically at this point aking /= 1.00 kg~ m?,

=0300m, k=500 N/m m=0500kg ¢=0200m,
and 8=370°
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What horizonal force must be apphed to the cart shown ir ™.

Figure MBS <> that the blocks remain stationary relative
W thc cart? A\sumc that aH surfaces Wht els. and pulley are
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Consider the thiee connected objects shown in Figure

Assume first that the inclined plane is frictionless
and that the svstem is in equilibrium. In terms of m, g and
4, find {a) the mass M and (b} the tensions 7} and . Now
assume that the value of M is double the value found in
part (a}. Find {c} the acceleration of each object and
{d) the tensions T} and 75 Next, assume that the coeffi-
cient of static fricdon bewween m and 2m and the inclined
plane is u, and that the system is in equilibrium Find
(e} the maximum value ot M and (1) the minimum value
of M {g) Compare the values of I5 when M has its mini-
mum and maximum values

Physics;#{Now * An object of mass M is held in plac

e by

an applied force F and a pulley system as shown in Figuie
_P445 The pulleys are massless and frictionless Find

{a) the tension in each section of tope. T)

Ty, T3 Ty and
Ty and (b} the magnitude of ¥ R )

A long uniform rod of length I and mass M is pivoted
about 2 horizontal. frictionless pin through one end The
rod is released from rest in a vertical position as shown in
Figure M‘At the instant the rod is hortzontal find
(a) its angular speed (b) the magnimde of its angular ac-
celeration. (<} the x and y components of the accelerarion
of its center of mass, and (d} the components of the reac-
tion force at the pivot.
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Oq- A block of mass m = 200 kg rests on the left edge of a
—— block of mass M =800 kg The coefficient of kinetic
friction between the two blocks is 0 300, and the surface on
which the 800kg block rests is frictionless A constant
horizontal force of magnimde £'= 100 N is applied 1o the
2.00-kg block. setting it in motion as shown in Figure
R 1t the distance [ that the leading edge of the
smaller block travels on the larger block is 300 m (a} in
what time interval will the smaller block make it to the right
side of the 800-kg block as shown in Fig}xrem
{Note: Both blocks are set into motion when F is applied }
(b) How far does the 8 00-kg block move in the process?

{b)

W

9§ Figure JEEEMRshows a vertical force applied tangentially to
a uniform cylinder of weight I, The coefficient of static
friction between the cylinder and all surfaces is 0500 In
terms of £, find the maximun force Pthat can be applied
that does not cause the cylinder o rotate  (Suggestion
When the cylinder is on the verge of slipping both friction
forces are at their maximum values Why?)

W
O q A small block of mass m; = 0500 kg is released from rest

. at the top of a curveshaped fricdonless wedge of mass
me = 3 00 kg. which sits on a frictionless, horizontal sur-
face as shown in Figure E30EER. When the block leaves the
wedge. its velocity is measured to be 4 00 m/s o the right
as shown in Figure P8.51b (a} What is the velocity of
the wedge after the block reaches the horizontal surface?
(b) What is the height 2 of the wedge?
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A 1 00-kg object slides to the right on a surface having a co-
efficient of kinctic friction 0250 {64 The object
has a speed of », = 5 00 m/s when it makes contact with a
light spring that has a force constant of 500 N/m. The
ohject comes to rest after the spring has been compressed a
distance 4 The object is then forced toward the left by the
spring and continues to move in that direction beyond the
spring s unstretched position. The object finally comes o
rest a distance D to the lett of the unstretched spring Find
(a) the distance of compression d. (b) the speed v at the
unstretched position when the object is moving to the left,
and (c) the distance Dwhere the object comes to rest

Cam mechanisms are used in many machines For exam-
ple cams open and close the valves in your car engine to
admit gasoline vapor to each cylinder and 1w allow the
escape of exhaust The principle is illustrated in
Figure ¥RBIB showing a follower rod (also called a
pushrod) of mass m resting on a wedge of mass M The
sliding wedge duplicates the function of a rotating eccen-
tric disk on a car’s camshaft Assume that there is no fric-
tion between the wedge and the basc, between the
pushrod and the wedge, o1 between the rod andt the guide
through which it slides When the wedge is pushed to the
left by the force F. the rod moves upward and does some-
thing such as opening a valve By varying the shape of the
wedge, the motion of the follower rod could be made
quite complex, but assume that the wedge makes a con-
stant angle of 8 = 15 0°. Suppose you want the wedge and
the rod to start from rest and move with constant accelera-
tion, with the 1od moving upward 106 mm in 800 ms
Take m = 0250 kg and M = 0500 kg Whai force F must
be applied to the wedge?
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A uniform chain of length 8 60 m iniaally lies stretched out
on a horizoneal mble (a) Assuming that the coefficient of
static friction between chain and table is 0.600 show that the
chain will hegin to slide off the table if at least 300 m of it
hangs over the edge of the table. (b) Determine the speed of
the chain as it all leaves the table given that the cocfficient
of kinctic friction hetween the c¢hain and the table is 0400

A solid sphere of mass m and radius 7 rolls without slipping
along the track shown in Figure RO, Tc starts from rest
with the lowest point of the sphere at height & above the

bottom of the loop ot radius R much larger than r
{(a) What is the mininum value of & {(in terms of K) such
that the sphere completes the loop? (b) What are the force

components on the sphere at the point Pit h = 3R?
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A force acts on a rectangular cabinet weighing 100 N as
shown in Figure ZaBBE0 () Assuming that the cabinet slides
with constant speed when £ = 200 N and 2 = 0400 m find
the coefficient of kinetic tfriciion and the position of the re-
sultant normai force (b) Taking #'= 300 N. find the value
of k for which the cabinet just begins to tip

w=0600cm
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A cannon is rigidly attached to a carriage, which can move
along horizontal 1ails but is connected to a post by a large
spring. inigally unstretched and with force constant
c =200 x 10 N/m as shown in Figure The
cannon fires a 200kg projectile at a velocity of 125 m/s
directed 45 0° above the horizontal (a) Assuming that the:
mass of the cannon and its carriage is 5 000 kg find the
recoil speed of the cannon {b) Determine the maximum
extension of the spring {c} Find the maximum force the
spring exerts on the carriage. (d) Consider the system
consisting of the cannon carriage, and projectile Is the
momentum of this system conserved during che firing?
Why or why not?

A toy cannon uses a spring to project a 5.30-g soft subber

ball. The spring is originally compressed by 5 (0 an and has
a force constant of 8.60 N/m When it is fired the ball moves
150 cm through the horizental barvel of the cannon and the
barrel exerts a constant friction foice of 00320 N on the
ball. (a) With what speed does the projectile leave the barrel
of the cannon? (b) At what point does the ball have max
mam speed? (¢) What is this maximum speed?



