Rotational and Static Equilibrium

1. Find the force needed at the very left end of a lever in order to maintain rotational equilibrium
of a8 .0 mlong lever.
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2. a) How far left from the fulcrum would you have to place an object with mass 50.0 kg in order to
ensure a rotational equilibrium?

b) Predict how far right from the fulcrum would you have to place this 50.0 kg mass in order to ensure a
rotational equilibrium? Why? Confirm your reasoning by calculating the %, T,




3. Consider an 11.0-m long lever. Where and at what direction would you apply a smallest possible
force that would ensure a rotational equilibrium of the system?

4. Provided that the bar below is 8.0 m long, its mass is 50.0 kg, and the pivot point is 1.2 m from the its
right-most point, what is the torque of the bar?
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5. How would the torque from question 4 change if the pivot point was 1.2 m from the left-most point of
the bar? Sketch a labelied diagram. And show calculation supporting your prediction.



6. Consider a truck is parked on a 75.0-m bridge. The truck’s mass is 2400 kg. Assume that the center of

gravity of the truck is 2m from its front bumper and the truck is parked 15 m from the left-most support
beam (measured from the front bumper) .The bridge’ mass is uniformly distributed at 400 kg per meter,
Assume that the bridge is rigid.

a) Draw a FBD.

b) What will be the reaction forces at the supports of bridge at the two ends? (Hint: chose the left
support beam as a pivot point and solve for F, then choose the right support beam as a pivot point and
solve for Fy).



Refer to the textbook p250-251 example 4.

7. Consider an 80-kg painter holding a 2.0-kg can of paint and standing 0.4 from the top of a 3.0-m long
and 20 kg ladder. The 20.0- kg ladder is leaning against a frictionless (="smooth”} wall and is placed at an
angle of 55° against the ground. The ladder is in static equilibrium. Find:

a) The center of gravity of the ladder and label it in the diagram

b) E; of the ladder, express it in vector notation and label it in the diagram.

c) E; of the painter holding the can, express it in vector notation and label it in the diagram.

d} F‘; the ground exerts on the ladder, express it in vector notation and label it in the diagram

e} ?‘; between the fadder and the ground, express it in vector notation and label it in the diagram
f) 7’; the force of the wall pushing against the ladder and express it in vector notation.

g) F,.. and express in vector notation and as a vector sum of all forces above.

h) 7:}',' = torque created by the weight of the painter holding the can. What do you think wolild vector
notation look like for 7, ?

i} T, =torque created by the weight of the ladder. What do you think would vector notation look like
forT; ?







8. Consider the ladder from the previous question. If there were no objects on the ladder, with what
force would you have to pull down on the ladder at angle 30° in order to tip the ladder over?
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A uniform beam 6.0 m long, and with a ma;s of 75 kg, is hinged at A. The supporting cable keeps
the beam horizontal.

cable

If the maximum tension the cable can withstand is 2.4 % 10° N, what is the maximum mass
of the load? o

BNST m = 19.9ky = 20kg

{3 uniform be;m 1.8 min length is sdpported by a horizontal cord attached at Q, 1.39 m from
ivot P, as shown in the diagram below. The tension in thecord is 13 N.
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\Jfhat is the mass of the beam?




4. | \

Aniform beam of length 8.0 m and mass 25 kg is connected to0 2 wall by a hinge as shown below,
S kg mass is suspended from the beam. What is the tension in the rope?
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