
PHYS 170  Section 101

Lecture 6

September 17, 2018



SEPTEMBER 17vANNOUNCEMENTS

� Homework Assignment 1 due today, 11:59 PM

� Reminder that my office hour is Tuesday, 11:00 AMvnoon, in 

Hennings 403 (see directions on Canvas)

� You can also make an appointment to see me in my office via 

email



Lecture Outline/Learning Goals

� Finish concurrent force system from last day 

� Dot product

± Laws of operation, Cartesian vector formulation, applications

� Sample problem using dot product

� Start Chapter 3

� Quick review }(�E�Á�}v[��o�Á��}(�u}�]}v�

� Define and discuss equations of equilibrium for coplanar and 

three dimensional equilibria 

� Introduce concept of FREE BODY DIAGRAM for a particle





Problem 2-109 (page 68, 13th edition)

The magnitude of the resultant force 

is 1300 N and acts along the axis of

the strut from  towards 

Determine the magnitude of each of

the three forces acting on the strut.

Set 0 and 5.5 m
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� Solving:

Solving the equations using the reduced row echelon form method

� Equations for X, Y and Z :
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� Solve (1) to (3) using the reduced echelon form matrix program rref([M]) on a 
TI graphing calculator, where [M] is the 3 x 4 matrix

This yields

from which we read the solution

� 7KHUH¶V�D�ZRUNHG�H[DPSOH�RI�VROYLQJ�D���[���V\VWHP�XVLQJ�rref on Canvas in 
WKH�ILOH�³7,-3x3-solve-H[DPSOH�SGI´�LQ�³&RXUVH�LQIRUPDWLRQ�-> Guidebooks and 
H[DPSOHV�IRU�7,�&DOFXODWRUV´
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2.9  DOT PRODUCT

� Kv��}(��Á}�À���}��^uµo�]�o]���]}v_�}�����]}v���Z���Á��Á]oo�

consider

± DOT PRODUCT: Takes two vectors, produces a scalar 

(hence also sometimes called scalar product)

± CROSS PRODUCT: Takes two vectors, produces another 

vector

� Both have many important applications in mechanics (and 

other areas that use vector analysis)



DOT PRODUCT

� DEFINITION: Dot product of A and B is the product of the 

magnitudes of A and B and the cosine of the angle } between 

their tails (the least angle between the vectors)

cosAB T�  A B

0NO E: 0T 18T qd d
Dot product is a scalar



DOT PRODUCTS: LAWS OF OPERATION

� Commutative law

� Multiplication by a scalar, a

� Distributive law

�  �A B B A
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CARTESIAN VECTOR FORMULATION

� Consider dot product 

applied to Cartesian unit 

vectors

� Examples:

| || | cos0

(1)(1)(1) 1
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CARTESIAN VECTOR FORMULATION

� Considering all possible combinations of unit vectors, we have

� Can now use above results to work out dot product in 

Cartesian vector form.  Recall that we have
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� Thus, we have

� Only the terms in red are non-zero, and so we find
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DOT PRODUCT:  APPLICATION 1

1. Angle formed between two vectors, or intersecting lines



DOT PRODUCT:  APPLICATION 1

� Start from definition

� so we have

and

cosAB T�  A B

cos
AB

T
�

 
A B

1cos
AB

T � �
¸
¹

 § ·
¨
©

A B

Assumption is that A and B are 

known in Cartesian component 

form.  Also, two vectors are 

always coplanar (or colinear) so 
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� Important special case:

� Then have

so two non-vanishing vectors are perpendicular (orthogonal) 

if their dot product vanishes 
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DOT PRODUCT: APPLICATION 2

� Components of a vector parallel and perpendicular to a line, 

��[�

� Note: Orientation of ��[�is arbitrary, i.e. not necessarily 

horizontal, vertical, etc.













Solution continues in Lecture 7


