Free Body Diagrams

Answer the balanced/unbalanced questions on the right for each problem first.
In all problems, the box is resting on a surface.

An applied force of SON is used to accelerate an object to the right across a frictional
surface. The object encounters 10N of friction. Use the diagram to determine the normal
force, the net force, the mass, and the acceleration of the object. (Neglect air resistance)

‘l‘ Fyo= In the horizontal direction the
forces [balanced / unbalanced]
Fe=10N So in the horizontal direction the
— > object [will / will not] accelerate.
| Emm—}ON . . .
In the vertical direction the forces
1 [balanced / unbalanced]
F,=80N So in the vertical direction the
object [will / will not] accelerate.
m=
Fnet =
q=

An applied force of 20N is used to accelerate an object to the right across a frictional
surface. The object encounters 10N of friction. Use the diagram to determine the normal
force, the net force, the coefficient of friction, the mass, and the acceleration of the
object. (Neglect air resistance)

E = In the horizontal direction the
perm forces [balanced / unbalanced]
Frict=10 N So in the horizontal direction the
] — Fao =20 N object [will / will not] accelerate.
P ' In the vertical direction the forces
r= |fgray= 100N [balanced / unbalanced]
m= So in the vertical direction the
Fnet = object [will / will not] accelerate.
a=

A 5 kg object is sliding to the right and encountering a friction force which slows it
down. The coefficient of friction between the object and the surface is 0.1. Determine
the force of gravity, the normal, the force of friction, the net force, and the acceleration.
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In the horizontal direction the
forces [balanced / unbalanced]

So in the horizontal direction the
object [will / will not] accelerate.
In the vertical direction the forces
[balanced / unbalanced]

So in the vertical direction the
object [will / will not] accelerate.
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A rightward force is applied to a 6-kg object to mowve it across a rough
surface at constant velocity. The object encounters 15 N of frictional force.
Use the diagram to determine the gravitational force, normal force, net
force, and applied force. (Meglect air resistance.)

I Frorm™

Firict= 15 N

ngrav=
m = & kg
a=0msfsss

Fret=

In the horizontal direction the
forces [balanced / unbalanced]
So in the horizontal direction the
object [will / will not] accelerate.
In the vertical direction the forces
[balanced / unbalanced]

So in the vertical direction the
object [will / will not] accelerate.

A& rightward force is applied to a 10-kg object to mowve it across a rough
surface at constant velocity. The coefficient of friction, p, between the
object and the surface is 0.2. Use the diagram to determine the gravitational
force, normal force, applied force, frictional force, and net force. (Meglect air

resistance.)

I Fnurm=
Ferict=
ha— — Fapp =
o =
p=02 Forav™
m =10 kg

a=0msfsrls

Fret=

In the horizontal direction the
forces [balanced / unbalanced]
So in the horizontal direction the
object [will / will not] accelerate.
In the vertical direction the forces
[balanced / unbalanced]

So in the vertical direction the
object [will / will not] accelerate.

& rightward force of 25 M is applied to a 4-kg object to move it across a
rough surface with a rightward acceleration of 2.5 m/s®. Use the diagram to
determine the gravitational force, normal force, frictional force, net force,
and the coefficient of friction between the object and the surface. (Neglect

air resistance.)

I Fnurm=

Firict =

+ Fopp = 25 N
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a=259 mf3sfs, right
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In the horizontal direction the
forces [balanced / unbalanced]
So in the horizontal direction the
object [will / will not] accelerate.
In the vertical direction the forces
[balanced / unbalanced]

So in the vertical direction the
object [will / will not] accelerate.
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