PH1a: Statics (Equilibrium)
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These notes cover 7 exercises of equilibrium in
full detail




Problem 1. Let’s practice

19. The pulleys in the picture below are frictionless and weightless. Find the weight
W and the tension in each rope such that the system is in equilibrium, and find the
downward pull of the support at A on the ceiling.
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Problem 1. Solution

19. The pulleys in the picture below are frictionless and weightless. Find the weight
W and the tension in each rope such that the system is in equilibrium, and find the
downward pull of the support at A on the ceiling.
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Problem 2

Consider a massless bar and string

Given W, L, and a find all the forces acting upon the bar



Problem 2. Solution

PS: for o close to 90° it won’t be possible



PH1a: Statics (Equilibrium with torques)
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PH1a: torque

~ pivot point

Magnitude: t=r F sin O=r F_,

Choose the correct ©: maximum torque 6=m/2
Choose the correct sign:

+ —

(or the opposite, but be consistent)


https://www.physics.uoguelph.ca/tutorials/torque/Q.torque.intro.html

Problem 3: problem 2 with torques

Consider a massless bar and string

1) Given W, L, a and x find all the forces acting upon the bar
2) Set x=L and compare with the previous case



Problem 3: solution




Problem 3: soluin B




Problem 3: solution




Problem 3: solution




Problem 4: quiz level

mass M L

N Mechanical Universe
\J— Chapter 6. Example 7.

The gate is opened with constant speed.
Find the Tension on the chains and the Force by the hinge at the pivot

Discuss the solution for the limit cases: 6=0 and 0=m/2
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Problem 5: difficult. Quiz level

25. Two clowns, Orsene and Waldo, support a 3-m-long, 10-kg plank while a third,
Bobo, rides a unicycle back and forth between the two ends at a steady speed.

Bobo and the unicycle together come to 55 kg. If Orsene can’t hold masses over
40 kg for more than 5 s, how fast should Bobo ride?

Bobo
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Mechanical Universe
Chapter 6.
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Problem 6: more difficult

rr| ,__— This tip can slide without friction

No friction on this wall

L static

Given 0, u, W find all the forces that keep the ladder in equilibrium
What is the limiting angle O for a given W and u Before it slides?

PS: the problem changes if the vertical wall has friction
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Final Challenge!

This tip can slide without friction

e ~ N N H H HH HHHHHHHMHHHH
b~ N N H HH H HHHHHHMHMHHHH

No friction on this wall

L static

1) Given 0, u, L, W and W, find x that keeps the ladder in equilibrium
2) Study the limits W,<<W and W,>>W
3) What happens when x=L/2?
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