Chapter 5 Problems

5.3 Only two horizontal forces act on a 3.0 kg body. One force is 9.0 N, acting due east , and
the other is 8.0N act 62 degrees North of west. What is the magnitude of the bodyOs
acceleration?
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5.7. Three astronauts, propelled by jet backpacks, push and a guide a 120 kg asteroid toward a
processing dock, exerting the forces shown in Fig. 5-30. What is the asteroidOs acceleration (a)
in unit vector notation and as (b) a magnitude and (c) a direction.
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a) We begin this problem by writing out each force in component form and then writing the net
force.
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Now that we know the net force, we can bnd the acceleration.
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The magnitude and direction are:
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5.14 Ablock with a weight of 3.0 N is at rest on a horizontal surface. A 1.0 N upward force is
applied to the block by means of an attached vertical string. What are the (a) magnitude and (b)

direction of the force of the block on the horizontal surface.

The force of the block on the surface is equal and opposite to the force of surface on the block
(the normal force). This problem is thus really about Pnding the normal force.
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We can now write the net force in the y direction and use it to compute N

0=T+N-W
N=W-T=3N-1IN=2N

The force on surface is 2wnward.



5.23 Sunjamming. A Osun yachtO is a spacecraft with a large sail that is pushed by sunlight.
Although such a push is tiny in everyday circumstances, it can be large enough to send the
spacecraft outward from the Sun on a cost free but slow trip. Suppose that the spacecraft has a
mass of 900kg and receives a push of 20N. (a) What is the magnitude of the resulting
acceleration? If the craft starts from rest, (b) how far will it travel in 1 day and (c) how fast will

it be moving

We begin by bPnding the acceleration.
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Given this acceleration, we can bnd the distance and speed after one day.
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5.25 A 500 kg rocket sled can be accelerated at a constant rate form rest to 1600 km/hrin 1.8 s.
What is the magnitude of the required net force?

The net force is given by = ma. If we can bnd the acceleration, we can bnd the required
force.
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F = ma = (500kg)(246.9m / s*) = 123,450 N

=2469m/ s*




5.32 A 100 kg crate is pushed at constant speed up the frictionless 300 ramp as shown. What
horizontal force F is required? (b) What force is exerted by the ramp on the crate?

N

mg
We use a standard (not rotated) x-y cord system. Since the mass is moving with constant speed,
we know that the net force is zero. We write the forces in the vertical and horizontal directions.

0= Ncos! " mg
0=F" Nsin!

We now solve for F and N
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5.42 Alamp hangs vertically from a cord in a descending elevator that decelerates at?2.4 m/s
(a) If the tension in the cord is 89 N, what is the lampOs mass? (b)What is the cordOs tension

when the elevator ascends wit an upward accelerations of 24 mis
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a) Since lamp is descending and decelerating, it is accelerating upward af.2 We/san
write the net force.

Fo=ma=T-mg
ma+mg=T
T 89N
m= =
a+g (24+9.8)m/s

=7.29kg

b) If the elevator is accelerating upward at Z.thae tension is the same as in part a.

5.50 Figure 5-36 show four penguins that are being playfully pulled along very slippery
(frictionless) ice by a curator. The masses of three penguins and the tension in two of the cords
are given. Find the penguin mass that is not given.
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In this problem, we need to think about what mass is being accelerated. We can break this
system of masses up in different ways. No matter how we break up our masses for calculation,
all of them must have the same acceleration.




We begin by considering the entire set of penguins as a single mass. In this case the 222 N is the
only external force that acts on the entire mass of penguins...
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We can write ma, the net force.

(12kg + m+15kg+20kg)a =222N

We now consider the force on just the two right most penguins...

m
12kg
111N

We write the net force on these masses

222N

(15kg +20kg) a=222N -111N

In this second case, we can solve for a. We then use that a to bnd the missing mass.
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(15kg +20kg)a=222N —111N ma=222N —47kg- a
222N
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a= =3.12m/ s’ m=— 47kg
e 222
= N—47kg
a
=24.15kg

5.66 Fig. 5-56, shows a box, =1.0kgon a frictionless plane inclined at an angle of 30
degrees It is connected by a cord of negligible mass to a box ofimass0kg on a horizontal

frictionless surface. The pulley is frictionless and massless. (a) If the magnitude of the F is
2.3N, what is the tension in the connecting cord? (b) What is the largest value that the
magnitude of F may have without the connecting cord becoming slack.

We begin by drawing all of the forces on the masses.
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We draw free body diagrams...
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We can now resolve the forces into component directions and compute the net force.

For my
y ! direction
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For my
y! direction
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N, =m,gcos” mya, =m,gsing—T

We now solve one equation fog and then use that expression to plug into the second equation
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The largest F occurs when the tension T becomes 0. We can solve for F.
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F =mgsin6
=1kg-9.8m/s’ - sin30
=49N

5.99 Figure 5-68 shows a box of dirty money (mags= 3.0kg) on a frictionless plane inclined
at angle6, =30°. The box is connected via a cord of negligible mass to a box of laundered
money (m, =2.0kg) on a frictionless plane inclined at an an@le=60°. The pulley is
frictionless and has negligible mass. What is the tension in the cord.
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We write the net force in the x direction for each mass.
ma, =T —mgsin0 m,a, =m,gsin@, —T

Now solve one of the equations for a and substitute into the second equation.
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