
PHYS 170  Section 101

Lecture 13

October 3, 2018



OCT 3vANNOUNCEMENTS

� No tutorials next week

� Review sessions in regularly scheduled tutorial slots (same 

times, same places), Tuesday, Oct 9

± General review of key concepts / techniques

± Go over one past midterm

± Hope to leave some time for your specific questions

± Will do my best to provide same information in all four sessions



Information about midterm exam





Lecture Outline/Learning Goals

� Support/reaction table and free-body diagrams

� Equations of equilibrium redux

� Sample three-dimensional equilibrium problem #1





05_TABLE_02b

continued on next slide

by a support that resists moments about the x and z axes of the 
bearing (e.g. by another bearing)



05_TABLE_02c

continued on next slide





Drawing Free Body Diagrams

� Make diagram large, not least so that it can be completely and clearly 
labeled

� 'UDZ�D�VFKHPDWLF�VKDSH�RI�WKH�ERG\��D�³VWLFN´�ILJXUH�ZLOO�JHQHUDOO\�VXIILFH

� Show all forces and couple moments acting on the body

� Establish the origin of the x, y, and z axes at a convenient point and orient 
the axes so that they are parallel to as many of the external forces and 
moments as possible.  Note that in problem-solving these axes will 
typically be given/suggested in the figure for the problem

� Label all forces and couple moments (or components thereof) and specify 
their directions.  In general, show all the unknown components having a 
positive sense along the x, y, z axes.





Free bodies in the wild

How many UBC engineering students 

can you fit in a VW Beetle suspended 

underneath the Lions Gate Bridge?

Not enough!

(Ubyssey ��]�}�]�o�����}}vU����oÇ�íõôì[��







Problem 5-72 (page 255, 12th edition) 

The pipe assembly is subjected to a force and couple moment as shown and is held

in equilibrium by smooth journal bearings , ,  and .  The bearings are in proper

alignment and only exert force reactio

A B C

ns on the pipe assembly.  The weight of the 

pipe assembly can be neglected.

(1)  Determine the Cartesian components of these force reactions.





Free Body Diagram of Pipe Assembly
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239 N

90.9 N

Solve by substitution: e.g. solve in succession for , , , , ,

(restoring units)

The negative signs indicate that the 
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sense opposite to what

was assumed, that is, along the negative coordinate axes. 


