
PHYS 170  Section 101

Lecture 8

September 21, 2018



SEP 21vANNOUNCEMENTS

� Homework assignment 2 due tonight, 11:59 PM

� Homework assignment 3 available today at 6:00 PM



Lecture Outline/Learning Goals

� Finish example of static equilibrium of a particle in three 

dimensions

� Second worked example of static equilibrium of a particle in 

three dimensions

� Start CHAPTER 4:  FORCE SYSTEM RESULTANTS

� Moment of a Force: Scalar Formulation



Problem 3-53 (page 100, 12th edition)

Determine the force acting along the 

axis of each of the three struts 

needed to hold the 500 kg block in

equilibrium





Problem 3-53 (page 100, 12th edition)

� Note that as shown in the free-body diagram, 
struts AD and AC are under tension (forces 
directed away from A), while strut AB is under 
compression (force directed towards A). 

We incorporate this information in our 
solution²in particular in how we define the 
directions of the various force vectors²with 
the anticipation that the unknowns representing 
the magnitudes of the vectors will come out 
positive.  However, we could equally well 
simply make arbitrary choices for the 
directions and then the signs of the 
corresponding unknowns (when we have 
solved the equations) will tell us whether we 
made the correct assumptions or not.











Solving the equations using the reduced row echelon form method

� Equations for X, Y and Z :

0.75 1.25 0               (1)

3 5 5 0 (2)

2.5 2.5 2.5 4905 (3)X
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� Solve (1) to (3) using the reduced row echelon form matrix program 
rref([M]) on a TI graphing calculator, where [M] is the 3 x 4 matrix

This yields

> @
0 0.75 1.25 0

3 5 5 0

2.5 2.5 2.5 4905
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1 0 0 1 0 0 4905

0 1 0 0 1 0 1839

0 0 1 0 0 1 1104
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Each row of the matrix corresponds to one 
equation; row elements must be entered 
consistently (i.e. X coefficients in first 
column, Y coefficients in second etc.); right 
hand side of the equation is always the last 
element of the row.















Solving the equations of equilibrium

�

�

� Square equations (1) to (3), add them and use (4)

� Could expand and solve resulting quadratic equation for P.  However, as 
previously, since we want a numeric answer, we can also use the solver
program on a TI plotting calculator.   Find two solutions:  

Equations fo ,r :, , P D E J

2 2 2

2 2 2

360 / 1 7 4 (1)

200cos cos 20 7 120 (2)

200cos sin 20 4 300 (3)

cos cos cos 1 (4)

200cos A
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1cosFrom ((1), / 200) 77.2AD � q  

2 2 2 2200 ( cos 20 7 120) ( sin 20 4 300)A P A APq q � � � � � � � �





CHAPTER 4: Force System Resultants



4.1 Moment of a Force: Scalar Formulation

� Referring to the diagram,  the larger the force, or the 
perpendicular distance from the axis, the greater the turning 
effect

� MOMENT OF A FORCE
± MOMENT

± TORQUE

� Moment of a force about a 
point or axis provides a 
measure of the tendency of the 
force to cause a body to rotate 
about the point or axis

� NOTE: a moment is a vector!





� tends to rotate pipe about 
x axis

� Even if pipe cannot turn, the 
applied force still produces 
a moment about point O

� No moment produced in this 
case: force     acts through 
point O, no tendency for 
rotation possible
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