Chapter 5 Homework Problems

A toy rocket engine is securely fastened to a large puck that
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can glide with negligible friction over a horizontal surface,
taken as the xy plane. The 4.00-kg puck has a velocity of
3.00i m/s at one instant. Eight seconds later, its velocity is
(8i + 10j) m/s. Assuming the rocket engine exerts a con-
stant horizontal force, find (a) the components of the force
and (b) its magnitude.

Besides the gravitational force, a 2.80-kg object is subjected
to one other constant force. The object starts from rest and
in 1.20 s experiences a displacement of (4.20i — 3.30j) m,
where the direction ofj is the upward vertical direction.
Determine the other force.

IEJ An object of mass m is dropped at ¢t = 0 from the roof
of a building of height 4. While the object is falling, a wind
blowing parallel to the face of the building exerts a con-
stant horizontal force F on the object. (a) At what time ¢
does the object strike the ground? Express ¢ in terms of
gand h. (b) Find an expression in terms of m and F for
the acceleration a, of the object in the horizontal direction
(taken as the positive x direction). (c¢) How far is the object
displaced horizontally before hitting the ground? Answer
in terms of m, g, F, and h. (d) Find the magnitude of the
object’s acceleration while it is falling, using the variables
F, m, and g

A force F applied to an object of mass m; produces
an acceleration of 3.00 m/s%. The same force applied to
a second object of mass m, produces an acceleration of
1.00 m/s?. (a) What is the value of the ratio m;/my? (b) If m,
and my are combined into one object, find its acceleration
under the action of the force F.

The distance between two telephone poles is 50.0 m. When
a 1.00-kg bird lands on the telephone wire midway between
the poles, the wire sags 0.200 m. (a) Draw a free-body dia-
gram of the bird. (b) How much tension does the bird pro-
duce in the wire? Ignore the weight of the wire.

26. A setup similar to the one shown in Figure P5.26 is often
used in hospitals to support and apply a horizontal trac-
tion force to an injured leg. (a) Determine the force of ten-
sion in the rope supporting the leg. (b) What s the traction
force exerted to the right on the leg?
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30. Two objects are connected by a light @

string that passes over a frictionless \u\
pulley as shown in Figure P5.30.
Assume the incline is frictionless
and take m; = 2.00 kg, my, = 6.00 kg,
and 8 = 55.0°. (a) Draw free-body
diagrams of both objects. Find
(b) the magnitude of the accelera-
tion of the objects, (c) the tension
in the string, and (d) the speed of
each object 2.00 s after it is released
from rest.
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Figure P5.30

31. Two blocks, each of mass m =

3.50 kg, are hung from the ceiling
of an elevator as in Figure P5.31.
(a) If the elevator moves with an
upward acceleration a of magnitude
1.60 m/s?, find the tensions 7} and
15 in the upper and lower strings.
(b) If the strings can withstand a
maximum tension of 85.0 N, what
maximum acceleration can the ele-
vator have before a string breaks?




Two blocks connected by a T

34. [FJ An object of mass m; hangs from a string that passes

over a very light fixed pulley P; as shown in Figure P5.34.
The string connects to a second very light pulley P,. A sec-
ond string passes around this pulley with one end attached
to a wall and the other to an object of mass m, on a friction-
less, horizontal table. (a) If @; and a, are the accelerations
of m; and my, respectively, what is the relation between
these accelerations? Find expressions for (b) the tensions
in the strings and (c) the accelerations a; and a, in terms of
the masses m; and my, and g
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Review. A 3.00-kg block starts from rest at the top of a 30.0°

incline and slides a distance of 2.00 m down the incline in
1.50 s. Find (a) the magnitude of the acceleration of the
block, (b) the coefficient of kinetic friction between block
and plane, (c) the friction force acting on the block, and
(d) the speed of the block after it has slid 2.00 m.

rope of negligible mass are
being dragged by a horizon-
tal force (Fig. P5.47). Suppose :

F=680N, m = 120 kg, Figure PS.47

my, = 18.0 kg, and the coef-

ficient of kinetic friction between each block and the sur-
face is 0.100. (a) Draw a free-body diagram for each block.
Determine (b) the acceleration of the system and (c) the
tension 7'in the rope.

[E] What horizontal force my ’

53. [EJ Review. A hockey puck struck by a hockey stick is given

an initial speed v, in the positive x direction. The coeffi-
cient of kinetic friction between the ice and the puck is u,.
(a) Obtain an expression for the acceleration of the puck
as it slides across the ice. (b) Use the result of part (a) to
obtain an expression for the distance d the puck slides. The
answer should be in terms of the variables v;, u,, and gonly.

must be applied to a large &Q
block of mass M shown in ﬂ
Figure P5.67 so that the tan F=> M

blocks remain stationary rela-
tive to M? Assume all surfaces
and the pulley are frictionless. Figure P5.67
Notice that the force exerted

by the string accelerates ms.

75. Review. A block of mass m = 2.00 kg is released from rest

at & = 0.500 m above the surface of a table, at the top of a
6 = 30.0° incline as shown in Figure P5.75. The frictionless
incline is fixed on a table of height H = 2.00 m. (a) Deter-
mine the acceleration of the block as it slides down the
incline. (b) What is the velocity of the block as it leaves the
incline? (¢) How far from the table will the block hit
the floor? (d) What time interval elapses between when
the block is released and when it hits the floor? (e) Does the
mass of the block affect any of the above calculations?




